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BENZYL IDENE-THIAZOL ID INEDIONES AND ANALOGUES AND THEIR USE IN THE TREATMENT 
OF DIABETES 



Type 2 diabetes, also referred to as non-insulin dependent diabetes mellitus 
(NIDDM), afflicts between 80 and 90% of all diabetic patients in developed countries. 
In the United States alone, approximately 15 million people, and more than 100 million 

1 5 worldwide, are affected. Because this disorder is a late onset disease and occurs often 
in overweight persons it can be expected that the number of patients suffering from this 
disease will increase further. Patients suffering from type 2 diabetes usually still 
produce insulin but become increasingly resistant to their own insulin and to insulin 
therapy. A promising new class of drugs has been recently introduced that resensitizes 

20 patients to their own insulin (insulin sensitizers), thereby reducing blood glucose and 
triglyceride levels, and thus abolishing, or at least reducing, the requirement for 
exogenous insulin. Troglitazone (Resulin™) and rosiglitazone (Avandia™) belong to 
the thiazolidinediones (TZD) class of chemicals, and are the first representatives of this 
class of chemicals approved for the treatment of type 2 diabetes in the United States 

25 and several other countries. These compounds, however, have side effects including 
rare but severe liver toxicities (i.e., troglitazone) and they can increase body weight in 
humans. Such side effects are of major concern for patients who might require 
treatment for a decade or longer. Therefore, new and better drugs for the treatment of 
type 2 diabetes and related disorders are needed. New heterocyclic derivatives that are 



This application claims priority to the U.S. provisional application Serial 
Number 60/151,670, filed August 31, 1999, the disclosure of which application is 
hereby incorporated in its entirety by this reference. 
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useful, for example, to modulate metabolism (such as, for example, lipid metabolism 
and carbohydrate metabolism) or adipocyte differentiation, and especially to treat type 
2 diabetes and other diseases are disclosed. 

Summary of the Invention 

The present invention relates to certain substituted heterocycles which are 
useful in the treatment of diseases related to lipid metabolism and adipocyte 
differentiation, such as type 2 diabetes; uncontrolled proliferation, such as lymphoma, 
Hodgkin's Disease, leukemia, breast cancer, prostate cancer, or cancers in general; and 
inflammation, such as osteoarthritis, rheumatoid arthritis, Crohn's Disease, or 
Inflammatory Bowel Disease. 

Some disclosed embodiments of the invention relate to compounds of the 
Formula (I): 




wherein: 



n and m are independently 0 or 1; 

Ri and R 2 are 1) independently or together hydrogen, alkyl, substituted 
alkyl, haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
alkoxy, substituted alkoxy, hydroxyl, acyl, amino, mono-substituted amino, di- 
substituted amino, carboxy, carboalkoxy, alkylcarboxamide, substituted 
alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide or 
haloalkoxy; or 2) R, and R 2 together with the aromatic ring bonded thereto form 




BNSDOCID: <WO 0116122A1_I_> 



01/16122 



PCT/USOO/24222 



3 



a cycloalkyl, substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl 
residue that may optionally comprise 1 or 2 heteroatoms selected from O, S, NH 
or N-alkyl; 

R 3 and R* are independently or together hydrogen, alkyl, substituted 
alkyl, haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
halogen, cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted amino, di- 
substituted amino, alkylsulfonamide, arylsulfonamide, alkylurea, arylurea, 
alkylcarbamate, arylcarbamate, heteroaryl, alkoxy, substituted alkoxy, 
haloalkoxy, thioalkyl, thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, 
substituted alkylcarboxamide, dialkylcarboxamide or substituted 
dialkylcarboxamide; 

A is -CR^R//- where R* and R 7 are independently or together hydrogen, 
alkyl, substituted alkyl, alkoxy, substituted alkoxy or haloalkoxy; or R* and R 7 
together form a cycloalkyl residue that may optionally comprise 1 or 2 
heteroatoms selected from O, S, NH and N-alkyl; 

Ar is Formula (II), (III), (IV) or (V): 




(II) 



(m) 




(IV) 



(V) 
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where Rg. R9 and R l0 are independently or together hydrogen, alkyl, 
substituted alkyl, haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted 
alkynyl, halogen, cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted 
5 amino, di-substituted amino, alkylamide, alkylsulfonamide, arylsulfonamide, 

alkylurea, arylurea, alkylcarbamate, arylcarbamate, alkoxy, substituted alkoxy, 
haloalkoxy, thioalkyl, thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, 
substituted alkylcarboxamide, dialkylcarboxamide or substituted 
dialkylcarboxamide; 

10 

R 5 is hydrogen, halogen, hydroxy, alkyl or substituted alkyl; 

represents a bond present or absent; and 

15 W, X, Y and Z are independently or together -C(O)-, -C(S)-, -S-, -O- or 

-NH-residues that together form a 2,4-thiazolidinedione, 2-thioxo-4- 
thiazolidinedione, isoxazoiidinedione, 2,4-imidazolidinedione or 2-thioxo-4- 
imidazolidinedione residue; or a pharmaceutical^ acceptable salt thereof. 
Other embodiments of the invention provide methods of synthesizing the 
20 compounds of the invention. 

In another aspect, this invention relates to the use of the compounds disclosed 
herein for modulating lipid metabolism, carbohydrate metabolism, lipid and 
carbohydrate metabolism, or adipocyte differentiation; they are also useful for treating 
diseases of uncontrolled cellular proliferation; and the treatment inflammatory diseases. 
25 This invention also relates to a method for modulating lipid metabolism, 

carbohydrate metabolism, lipid and carbohydrate metabolism or adipocyte 
differentiation comprising administering to a mammal, preferably a human, diagnosed 
as needing such modulation, such as for the treatment of type 2 diabetes. The invention 
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also provides for a method of treatment of a disease of uncontrolled cellular 
proliferation comprising administering to a mammal diagnosed as having a disease of 
uncontrolled cellular proliferation and a method of treating an inflammatory disease 
comprising administering to a mammal diagnosed as having an inflammatory disease. 
5 In another aspect, this invention relates to a pharmaceutical composition 

comprising a compound disclosed herein in admixture with one or more 
pharmaceutical^ acceptable excipients. 

Brief Description of the Drawings 

10 

Figure la shows the differentiation inducing activity of the compounds of the 
present invention in the absence of insulin. 

Figure lb shows the differentiation inducing activity of the compounds of the 
present invention in the presence of insulin. 
1 5 Figure 2a shows the glucose lowering activity of Compound 1 in the db/db 

Mouse Model. 

Figure 2b shows the triglyceride lowering activity of Compound 1 in the db/db 
Mouse Model. 

Figure 3a shows the glucose lowering activity of Compound 1 in the ob/ob 
20 Mouse Model. 

Figure 3b shows the triglyceride lowering activity of Compound 1 in the ob/ob 
Mouse Model. 

Figure 4a shows the glucose lowering activity of Compound 32 in the db/db 
Mouse Model. 

25 Figure 4b shows the triglyceride lowering activity of Compound 32 in the db/db 

Mouse Model. 

Figure 5 shows examples of methods for synthesizing the compounds disclosed 
herein wherein n is 0 and m is 1 . 
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Figure 6 shows examples of methods for synthesizing the compounds disclosed 
herein wherein n and m are L 

Figure 7 shows examples of methods for synthesizing the compounds disclosed 
herein wherein n is 0 or 1 and m is 0. 

5 

Detailed Description 
The present invention provides compounds that are useful, for example, to 
modulate lipid metabolism or adipocyte differentiation, and especially for the 
treatment of diabetes, such as type 2 diabetes, and other diseases. Compounds 

10 disclosed herein are characterized by relatively low molecular weight and may be used 
to treat diseases in representative animal models such as those of type 2 diabetes. In 
addition, compounds of the invention have demonstrated oral bioavailability as 
exhibited by their high blood levels after oral dosing, either alone or in the presence of 
an excipient. Oral bioavailability allows oral dosing for use in chronic diseases, with 

1 5 the advantage of self-administration and decreased cost over other means of 

administration. The compounds described herein may be used effectively to prevent, 
alleviate or otherwise treat type 2 diabetes and/or other disease states in mammals, 
including humans. 
Definitions 

20 111 *e specification and Formulae described herein the following terms are 

hereby defined. 

The term "alkyP denotes a radical containing 1 to 12 carbons, such as methyl, 
ethyl, /i-propyl, iso-propyl, w-butyl, sec-butyl, /-butyl, amyl, /-amyl, /i-pentyl and the 
like. 

25 The term "alkenyl" denotes a radical containing 1 to 12 carbons such as vinyl, 

allyl, 2-butenyI, 3-butenyI, 2-pentenyl, 3-pentenyl, 4-pentenyl, 2-hexenyl, 3-hexenyl, 4- 
hexenyl, 5-hexanyl, 2-heptenyl, 3-heptenyl, 4-heptenyl, 5-heptenyl, 6-heptenyl and the 
like. The term "alkeny!" includes dienes and trienes of straight and branch chains. 
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The term "alkynyl" denotes a radical containing 1 to 12 carbons, such as 
ethynyl, 1-propynyl, 2-propynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-pentynyl, 2- 
pentynyl, 3-pentynyl, 4-pentynyl, 1-hexynyl, 2-hexynyl, 3-hexynyl, 4-hexynyl, 5- 
hexynyl and the like. The term "alkynyl" includes di- and tri-ynes. 
5 The term "substituted alkyl" denotes a radical containing 1 to 12 carbons of the 

above definitions that are substituted with one or more groups, but preferably one, two 
or three groups, selected from hydroxyl, cycloalkyl, amino, mono-substituted amino, f||| 
di-substituted amino, acyloxy, nitro, cyano, carboxy, carboalkoxy, alkylcarboxamide, 
substituted alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide, 
10 alkylsulfonyl, alkylsulfinyl, thioalkyl, thiohaloalkyl, alkoxy, substituted alkoxy or 
haloalkoxy. When more than one group is present then they may be the same or 
different. 

The term "substituted alkenyl" denotes a radical containing 1 to 12 carbons of 
the above definitions that are substituted with one or more groups, but preferably one, 

1 5 two or three groups, selected from halogen, hydroxyl, cycloalkyl, amino, mono- 
substituted amino, di-substituted amino, acyloxy, nitro, cyano, carboxy, carboalkoxy, 
alkylcarboxamide, substituted alkylcarboxamide, dialkylcarboxamide, substituted 
dialkylcarboxamide, alkylsulfonyl, alkylsulfinyl, thioalkyl, thiohaloalkyl, alkoxy, 
substituted alkoxy or haloalkoxy. W^hen more than one group is present then they may 

20 be the same or different. 

The term "substituted alkynyl" denotes a radical containing 1 to 8 carbons of 
the above definitions that are substituted with one or more groups, but preferably one or 
two groups, selected from halogen, hydroxyl, cycloalkyl, amino, mono-substituted 
amino, di-substituted amino, acyloxy, nitro, cyano, carboxy, carboalkoxy, 

25 alkylcarboxamide, substituted alkylcarboxamide, dialkylcarboxamide, substituted 
dialkylcarboxamide, alkylsulfonyl, alkylsulfinyl, thioalkyl, thiohaloalkyl, alkoxy, 
substituted alkoxy or haloalkoxy. 
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The term "cycloalkyl" denotes a radical containing 3 to 8 carbons, such as 
cyclopropyl, cyclobutyl, cyclopentyl, cyclopenyl, cyclohexyl, cycloheptyl and the like. 
The term "substituted cycloalkyl" denotes a cycloalkyl as defined above that is further 
substituted with one or more groups selected from halogen, alkyl, hydroxyl, alkoxy, 
5 substituted alkoxy, carboxy, carboalkoxy, alkylcarboxamide, substituted 

alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide, amino, mono- 
substituted amino or di-substituted amino. When the cycloalkyl is substituted with 
more than one group, they may be the same or different. 

The term "cycloalkenyl" denotes a radical containing 3 to 8 carbons, such as 

10 cyclopropenyl, 1-cyclobutenyl, 2-cyclobutenyl, 1-cyclopentenyl, 2-cyclopentenyl, 3- 
cyclopentenyl, 1 -cyclohexyl, 2-cyclohexyl, 3-cyclohexyl and the like. The term 
"substituted cycloalkenyl" denotes a cycloalkyl as defined above further substituted 
with one or more groups selected from halogen, alkyl, hydroxyl, alkoxy, substituted 
alkoxy, halbalkoxy, carboxy, carboalkoxy, alkylcarboxamide, substituted 

1 5 alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide, amino, mono- 
substituted amino or di-substituted amino. When the cycloalkenyl is substituted with 
more than one group, they may be the same or different. 

The term "alkoxy" as used herein denotes a radical alkyl, defined above, 
attached directly to an oxygen such as methoxy, ethoxy, n-propoxy, iso-propoxy, n- 

20 butoxy, r-butoxy, wobutoxy and the like. 

The term "substituted alkoxy" denotes a radical alkoxy of the above definition 
that is substituted with one or more groups, but preferably one or two groups, selected 
from hydroxyl, cycloalkyl, amino, mono-substituted amino, di-substituted amino, 
acyloxy, nitro, cyano, carboxy, carboalkoxy, alkylcarboxamide, substituted 

25 alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide, alkylsulfonyl, 
alkylsulfinyl, thioalkyl, thiohaloalkyl, alkoxy, substituted alkoxy or haloalkoxy. When 
more than one group is present then they may be the same or different. 
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The term "mono-substituted amino" denotes an amino substituted with one 
group selected from alkyl, substituted alkyl or arylalkyl wherein the terms have the 
same definitions found throughout. . 

The term "di-substituted amino" denotes an amino substituted with two radicals 
5 that may be same or different selected from aryl, substituted aryl, alkyl, substituted 

alkyl or arylalkyl wherein the terms have the same definitions found throughout. Some 
examples include dimethylamino, methylethylamino, diethylamino and the like. 

The term "haloalkyl" denotes a radical alkyl, defined above, substituted with 
one or more halogens, preferably fluorine, such as a trifluoromethyl, pentafluoroethyl 
10 and the like. 

The term "haloalkoxy" denotes a haloalkyl, as defined above, that is directly 
attached to an oxygen to form trifluoromethoxy, pentafluoroethoxy and the like. 

The term "acyl" denotes a radical containing 1 to 8 carbons such as formyl, 
acetyl, propionyl, butanoyl, tso-butanoyl, pentanoyl, hexanoyl, heptanoyi, benzoyl and 
15 the like. 

The term "acyloxy" denotes a radical containing 1 to 8 carbons of an acyl group 
defined above directly attached to an oxygen such as acetyloxy, propionyloxy, 
butanoyloxy, tso-butanoyloxy, benzoyloxy and the like. 

The term "aryl" denotes an aromatic ring radical containing 6 to 10 carbons that 

20 includes phenyl and naphthyl. The term "substituted aryl" denotes an aromatic radical 
as defined above that is substituted with one or more selected from hydroxyl, 
cycloaikyl, aryl, substituted aryl, heteroaryl, heterocyclic ring, substituted heterocyclic 
ring, amino, mono-substituted amino, di-substituted amino, acyloxy, nitro, cyano, 
carboxy, carboalkoxy, alkylcarboxamide, substituted alkylcarboxamide, 

25 di alkylcarboxamide, substituted dialkylcarboxamide, alkylsulfonyl, alkylsulfinyl, 
alkylthio, alkoxy, substituted alkoxy or haloalkoxy, wherein the terms are defined 
herein. 

The term "halo" or "halogen" refers to a fluoro, chloro, bromo or iodo group. 
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The term "thioalkyl" denotes a sulfide radical containing 1 to 8 carbons, linear 
or branched. Examples include methylsulfide, ethyl sulfide, isopropylsulfide and the 
like. 

The term "thiohaloalkyl" denotes a thioalkyl radical substituted with one or 
5 more halogens. Examples include trifluoromethylthio, 1,1-difluoroethylthio, 2,2,2- 
trifluoroethylthio and the like. 

The term "carboalkoxy" refers to an alkyl ester of a carboxylic acid, wherein 
alkyl has the same definition as found above. Examples include carbomethoxy, 
carboethoxy, carboisopropoxy and the like. 

10 The term "alkylcarboxamide" denotes a single alkyl group attached to the amine 

of an amide, wherein alkyl has the same definition as found above. Examples include 
Af-methylcarboxamide, JV-ethylcarboxamide, M(/jo-propyl)carboxamide and the like. 
The term "substituted alkylcarboxamide" denotes a single "substituted alkyl" group, as 
defined above, attached to the amine of an amide. 

1 5 The term "dialkylcarboxamide" denotes two alkyl or arylalkyl groups that are 

the same or different attached to the amine of an amide, wherein alkyl has the same 
definition as found above. Examples of a dialkylcarboxamide include NJSf- 
dimethylcarboxamide, A^methyl-T^-ethylcarboxamide and the like. The term 
"substituted dialkylcarboxamide" denotes two alkyl groups attached to the amine of an 

20 amide, where one or both groups is a "substituted alkyl", as defined above. It is 

understood that these groups may be the same or different. Examples include NJV- 
dibenzylcarboxamide. Af-benzyl-N-methylcarboxamide and the like. 

The term "alkylamide" denotes an acyl radical attached to an amine or 
monoalkylamine, wherein the term acyl has the same definition as found above. 

25 Examples of "alkylamide" include acetamido", propionamido and the like. 

The term "arylalkyl" defines an alkylene, such as -CH 2 - for example, which is 
substituted with an aryl group that may be substituted or unsubstituted as defined 
above. Examples of an "arylalkyl" include benzyl, phenethylene and the like. 
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15 



A residue of a chemical species, as used in the specification and concluding 
claims, refers to the moiety that is the resulting product of the chemical species in a 
particular reaction scheme or subsequent formulation or chemical product, regardless of 
whether the moiety is actually obtained from the chemical species. Thus, an ethylene 
glycol residue in a polyester refers to one or more -OCH2CH20- repeat units in the 
polyester, regardless of whether ethylene glycol is used to prepare the polyester. 
Similarly, a 2,4-thiazolidinedione residue in a chemical compound refers to one or 
more -2,4-thiazolidinedione moieties of the compound, regardless of whether the 
residue was obtained by reacting 2,4-thiazolidinedione to obtain the compound. 

It must be noted that, as used in the specification and the appended claims, the 
singular forms "a," "an" and "the" include plural referents unless the context clearly 
dictates otherwise. Thus, for example, reference to "an aromatic compound" includes 
mixtures of aromatic compounds. 

Compositions 

Some disclosed embodiments of the invention relate to the Formula (I): 




wherein: 



n and m are independently 0 or 1; 



20 



R\ and R2 are independently or together hydrogen, alkyl, substituted alkyl, 
haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, 
substituted alkoxy, hydroxyl, acyl, amino, mono-substituted amino, di- 
substituted amino, carboxy, carboalkoxy, alkylcarboxamide, substituted 
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alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide or 
haloalkoxy; or R| and R 2 together with the aromatic ring form a cycloalkyl, 
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl optionally 
comprising 1 or 2 heteroatoms selected from O, S, NH and N-alkyl; 

R 3 and R4 are independently or together hydrogen, alkyl, substituted alkyl, 
haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, halogen, 
cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted amino, di-substituted 
amino, alkylsulfonamide, arylsulfonamide, alkylurea, arylurea, alkylcarbamate, 
arylcarbamate, heteroaryl, alkoxy, substituted alkoxy, haloalkoxy, thioalkyl, 
thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, substituted 
alkylcarboxamide, dialkylcarboxamide or substituted dialkylcarboxamide; 

A is -CR^R?- where R* and R 7 are independently or together hydrogen, alkyl, 
substituted alkyl, alkoxy, substituted alkoxy or haloalkoxy; or R* and R 7 
together form a cycloalkyl comprising 1 or 2 heteroatoms selected from O, S, 
NHand 
N-alkyl; 

At is Formula (II), (HI), (IV) or (V): 
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where Rs, R9 and Rio are independently or together hydrogen, alkyl, substituted 
alkyl, haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
halogen, cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted amino, di- 
5 substituted amino, alkylamide, alkylsulfonamide, arylsulfonamide, alkylurea, 

arylurea, alky lcarbamate , arylcarbamate, alkoxy, substituted alkoxy, 
haloalkoxy, thioalkyl, thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, 
substituted alkylcarboxamide, dialkylcarboxamide or substituted 
dialkylcarboxamide; 

10 

R 5 is hydrogen, halogen, hydroxy, alkyl or substituted alkyl; 

represents a bond present or absent; and 

15 W, X, Y and Z are independently or together -C(O)-, -C(S)-, -S-, -O- or 
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-NH-, preferably such that they form a 2,4-thiazolidinedione, 2-thioxo-4- 
thiazolidinedione, isoxazolidinedione, 2,4-imidazolidinedione or 2-thioxo-4- 
imidazolidinedione residue. These residues can be illustrated by the following 
Formulae: 




2,4-thiazolidinedione 2-thioxo-4-thiazolidinedione isoxazolidinedione 




O S 
2,4-imidazolidinedione 2-thioxo-4-imidazolidinedione 

5 



Any compound disclosed herein may optionally be formulated as a 
pharmaceutically acceptable salt. 

In some embodiments W, X, Y and Z are independently or together -C(O)-, 
10 -C(S)-, -S-, -O-, or -NH- to form a 2,4-thiazolidinedione, 2-thioxo-4-thiazolidinedione, 
2,4-imidazolidinedione or 2-thioxo-4-imidazolidinedione residue. 

In some embodiments n is 0; R\ and R 2 are independently or together alkyl, 
substituted alkyl or hydroxyl; or R, and R 2 together with the aromatic ring bonded 
thereto form a substituted cycloalkyl optionally comprising 1 or 2 heteroatoms selected 
1 5 from O, NH or N-alkyl; 
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In another embodiment R3 and R4 are independently or together halogen, alkyl, 
substituted alkyl, haloalkyl, alkoxy, substituted alkoxy, amino, mono-substituted 
amino, di-substituted amino or haloalkoxy. 

In one embodiment R5 is hydrogen, alkyl or substituted alkyl. In another 

embodiment, R5 is hydrogen. 

In another embodiment Ar is Formula (VI), (VII) or (VTII): 






' 5 

/ 

-Y 



\ 



(:■■■ 



(vn) (vm) 

wherein: 

Rs is alkyl, substituted alkyl, alkenyl, haloalkyl, hydroxy, acyloxy, halogen, 
10 alkoxy, substituted alkoxy, amino, mono-substituted amino, di-substituted amino, 
alkylamide or haloalkoxy; and 

R 9 and Rio are independent or together hydrogen, halogen, alkyl, substituted 
alkyl, haloalkyl, alkenyl, substituted alkenyl, alkoxy, hydroxyl, amino, mono- 
substituted amino, di-substituted amino, alkylamide or haloalkoxy. 
15 

In some embodiments represents a bond present and the compound is a 

benzylidene compound having the structural Formula: 
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In some embodiments represents a bond absent and the compound is a 

benzyl compound having the structural Formula: 




In another embodiment of the invention Ri and R 2 together with the aromatic 
5 ring bonded thereto form a substituted cycloalkyl. 

In still another embodiment R 3 is methyl, ethyl, trifluoromethyl, methoxy or 
dimethylamino; and R4 is hydrogen. 

In another embodiment R\ and R 2 together with the aromatic ring bonded 
thereto form a substituted cycloalkyl; R 3 is methyl, ethyl, trifluoromethyl, methoxy or 
1 0 dimethylamino; and R4 is hydrogen, to form a polycyclic residue. Preferred polycyclic 
residues may be selected from: 

1 ) 3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-n^)hthyl: 




2) 3-ethyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl: 
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3) 3-trifluoromethyl-5,5,8,8-tetramethyl-5,6J,8-tetrahydro-2-naphthyl: 




4) 3-methoxy-5,5,8 > 8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl: 




5 or 

5) 3^imethylamino-5,5,8,8-tetramethy]^5,6 > 7,8-tetrahydro-2-naphthyl: 




In some embodiments, Ri and R2 together with the aromatic ring of Formula I 
10 form a substituted cycloalkyl residue having the 5,5,8,8-tetramethyl-5,6,7,8-tetrahydro- 
2-naphthyl radical: 
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in another embodiment, R, and R 2 together with the aromatic ring of Formula I form : 
substituted cycloalkyl optionally comprising 1 or 2 nitrogen heteroatoms, to give a 1- 
isopropyl-7-methyl- 1 ,2,3,4-tetrahydro-6-quinolinyl radical; 



1 0 cycloalkyl optionally comprising 1 or 2 nitrogen heteroatoms; R 3 is halogen, alkyl, 
substituted alkyl, haloalkyl, alkoxy, substituted alkoxy, haloalkoxy, amino, mono- 
substituted amino or di-substituted amino; R<> and R 7 together form a cycloalkyl 
optionally comprising 1 or 2 oxygen heteroatoms, and W, X, Y and Z are 
independently or together -C(O)-, -C(S)-, -S- or -NH- to form a 2,4-thiazolidinedione, 

1 5 2-thioxo-4-thiazolidinedione, 2-thioxo-4-imidazolidinedione or 2,4-imidazolidinedione 
residue. 

This invention also relates to a pharmaceutical formulation comprising one or 
more compounds disclosed herein in an admixture with a pharmaceutical^ acceptable 
excipient. 




or a l,4-diisopropyl-6-methyM,2,3,4-tetrahydro-7-quinoxalinyl radical: 




In still another embodiment of the invention wherein the A group is present (i.e. 
n is 1), R| and R 2 together with the aromatic ring form a cycloalkyl or substituted 
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Compounds disclosed herein may exist in various tautomeric forms. For 
example, 2,4-thiazolidinedione-containing compounds disclosed herein may exist in the 
form of tautomers (Xa), (Xb) and (Xc). 




(Xc) 

5 It is understood by those of skill in the art that tautomers may also exist with 2- 

thioxo-4-thiazolidinedione, 2,4-imidazolidinedione, 2-thioxo-4-imidazolidinedione and 
isoxazolidinedione containing compounds disclosed herein. For convenience, all of the 
tautomers may be presented herein by a single formula, but it is understood that all 
tautomers are within the scope of the invention. 

1 0 When is present both E and 2 configurations are within the scope of the 

invention. For example, 2,4-thiazoiidinedione and 2-thioxo-4-thiazolidinedione of 
Formula (I) may have the following structures respectively: 
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The compounds disclosed herein may also include salts of the compounds, such 
as salts with cations. Cations with which the compounds of the invention may form 
5 pharmaceutical^ acceptable salts include alkali metals, such as sodium or potassium; 
alkaline earth metals, such as calcium; and trivalent metals, such as aluminum. The 
only constraint with respect to the selection of the cation is that it should not 
unacceptably increase the toxicity. Due to the tautomerism described above for the 
compounds, mono-,di- or tri-salts may be possible depending on the corresponding 

10 alkali metal. Also, one or more compounds disclosed herein may include salts formed 
by reaction of a nitrogen contained within the compound, such as ah amine, aniline, 
substituted aniline, pyridyl and the like, with an acid, such as HC1, carboxylic acid and 
the like. Therefore, all possible salt forms in relationship to the tautomers and a salt 
formed from the reaction between a nitrogen and acid are within the scope of the 

15 invention. 

The present invention provides, but is not limited to, the specific compounds set 
forth in the Examples as well as those set forth below, and a pharmaceutical^ 
acceptable salt thereof: 

where n is 0, and is absent or present: 

20 3-(3,5,5,8,8-Pentamethyl.5,6,7,8-tetrahydro-2-naphthylH- 
methoxybenzylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7 t 8-tetrahydro-2-naphthyl)-2-fluoro-4- 
methoxybenzylidene)-2,4-thiazolidinedione, 
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5- CS.S^S^^-Pentamethyl-S^J^-teti^ydro-Z-naphthyO-e-methoxy-S- 
pyridylidene-2,4-thiazolidinedione, 

6- (3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-5-methoxy-2- 
pyridylidene-2,4-thiazolidinedione, 

3-(3,5,5^,8-Pentamethyl-5,6,73-tetrahydro-2-naphthyl)^ 
methoxyben2ylidene-2-thioxo-4-thiazolidinedione, 

3K3,5,5,8,8-Pentamethyl-5,6J3-tetrahydro-2-naphthylH-methoxy.6- 
hydroxybenzyliderie-2,4-thiazolidinedione, 

3K3,5,5,8 ) 8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-4,6- 
dimethoxybenzyiidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-4,6- 
dihydroxybenzylidene-2,4-thia2olidinedione, 

3-(l ,4-Diisopropyl-6-methyM ,2,3,4-tetrahydro-7-quinoxalinyl)-4- 
methoxybenzylidene-2,4-thiazolidinedione, 

3-(5,5,8,8.Tetramethyl-5,6J,8'tetrahydro-2-naphthyl)-2,4- 
dimethoxybenzylidene-2,4-thiazolidinedione, 

S^S^.S^-Tetramethyl-S^J^-tetrahydro^-naphthyl)^ 
methoxybenzylidene-2,4-thiazolidinedione, 

3-(l -Isopropyl-7-methyl- 1 ,2,3,4-tetrahydro-6-quinolinyl)-4. 
methoxybenzylidene-2 t 4-thiazolidinedione, 

3K3,5,5,8,8-Pentamethyl-5,6J,8-teti^ydro-2-naphthyl)-4,5- 
dimethoxybenzylidene-2,4-thiazoIidinedione, 

3-(3,5,5,8 > 8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-4- 
hydroxybenzylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-te^ 
fluorobenzylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,67>8-tetrahydro-2-naphthyl)^-methoxy-2,5^ 
difluorobenzylidene-2,4-thiazolidinedione t 
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3-(3 t 5-Di-r-butyl-4-hydroxyphenyl)-3-methoxybenzylidene-2,4- 
thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-2-fluoro-4- 
methoxybenzylidene-2-thioxo-4-thiazolidinedione, 

5- (3,5,5,8,8-PentamethyI-5,6J > 8-tetrahydro-2-naphthyl)-6-methoxy-3- 
pyridylidene-2-thioxo-4-thiazolidinedione, 

6- (3,5,5,8,8-Pentamethyl-5A7,8-tetr^^ 
pyridylidene-2-thioxo^thiazolidinedione, 

3-(3,5,5,8,8-PentamethyI-5,6J,8-tetrahydro-2-naphthyl)-4-methoxy-6- 
hydroxybenzylidene-2-thioxo^-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyI)-4,6- 
dimethoxybenzy!idene-2-thioxo-4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6r7,8-tetrahydro.2-naphthyl)-4,6' 
dihydroxybenzylidene-2-thioxo-4-thiazo!idinedione, 

3Kl,4-Diisopropyl-6-methyl-l,2,3Atetrahydro-7-quinoxalinyl)-4- 
methoxybenzylidene-2-thioxo-4-thiazolidinedione, 

3-(5,5,8,8-Tetramethyl-5,6 > 7,8-tetrahydro-2-naphthyl)-2,4- 
dimethoxybenzylidene-2-thioxo-4-thiazolidinedione, 

3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methoxybenzylidene-2-thioxo-4-thiazolidinedione, 

3-( 1 -IsopropyI-7-methyI- 1 ,2,3,4-tetrahydro-6-quinolinyl)-4- 
methoxybenzyIidene-2-thioxo-4-thia2olidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,5- 
dimethoxybenzyHdene-2-thioxo-4-thiazoIidinedione, 

S^S^^^^-Pentamethyl-S^J^-tetrahydro^-naphthylH- 
hydroxybenzylidene-2-thioxo-4-thiazolidinedione, 

3-(3,5,5,8,8-PentamethyI-5,6J,8-tetrahydro.2-naphthyl)-4-methoxy-5- 
fluorobenzylidene-2-thioxo-4-thiazo!idinedione, 
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SKS.S.S^^-Pentamethyl-S^J.S-tetrahydro^-naphthylH-methoxy-Z^- 
difluoroben2ylidene-2-thioxo-4-thiazolidinedione, 

3-[(3,5,5,8,8-Pentamethyl-5,6 > 7,8-tetrahydro-2-naphthyl)-4- 
methoxybenzyl]-2,4-thia2olidinedione, 

3-[(3,5,53^-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
trifluoromethoxybenzyl]-2,4-thiazolidinedione, 

3-[(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
dimethylarninoben2yl]-2,4-thia2olidinedione, 

3-[(3,5,5,8,8-Pentamethyl-5,6J,8-teti^ydro-2-naphthyl)-2-fluoro-4- 
methoxybenzyl)]-2,4-thiazolidinedione, 

5- [(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-6-methoxy-3- 
pyridylmethylene]-2,4-thiazolidinedione, 

6- [(3,5,5,8,8-Pentamethyl-5,6J,8-teti^ydro-2-naphthyl)-5-methoxy-2- 
pyridylmethylene]-2,4-thiazolidinedione, 

3-[(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methoxybenzyl]-2-thioxo-4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-4-methoxy-6- 
hydroxybenzyl-2,4-thiazolidinedione, 

3K3,5,5,8,8-Pentamethyl-5,6,7,8-teti^ydro-2-naphthyl)-4,6- 
dimethoxybenzyl-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-4,6- 
dihydroxybenzyI-2,4-thiazoIidinedione, 

3-( 1 ,4-Diisopropyl-6-methyl-l ,2,3,4-tetrahydro-7-quinoxaIinyl)-4- 
methoxybenzyl-2,4-thiazolidinedione, 

3-(5,5,8 t 8-TetramethyI-5 > 6,7,8-tetrahydro-2-naphthyl)-2,4- 
dimethoxybeiuyl-2,4-thiazolidinedione, 

3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphlhyl)-4- 
methoxybenzyl-2,4-thiazolidinedione, 
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3-(l -Isopropyl-7-methyl- 1 ^,4-tetrahydro-6^uinolinyI)-4- 
methoxybenzyl-2,4.thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)^,5- 
dimethoxybenzyl-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
hydroxybenzyl-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-teti^ydro-2-naphthyl)-4-methoxy-5- 
fluorobenzyl-2,4-thiazolidinedione, 

3-(3,5,5,8,8-PentamethyI-5^7,8-teti^ 
difluorobenzyI-2,4-thiazolidinedione, 

3-(3,5,5,83-Pentamethyl-5A73-tetrahydro.2-naphthyl)-2-fluoro-^ 
methoxyben2yl-2-thioxo-4-thiazolidinedione, 

5K3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-6-methoxy-3- 
pyridylmethylene-2-thioxo-4-thiazolidinedione, 

6-(3,5,5,8^-Pentamethyl-5,6J3-tetrahydro-2-naphthyl)-5-methoxy-2- 
pyridylmethylene-2-thioxo-4»thiazoIidinedione, 

3-(3,5,5,8 t 8-Pentamethyl-5,6J,8-teti^ydro-2-naphthyl)-4-inethoxy-6- 
hydroxybenzyl-2-thioxo-4-thiazolidinedione, 

3-(3,5,5,8 > 8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6- 
dimethoxybenzyl-2-thioxo^thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4 > 6- 
dihydroxybenzyl-2-thioxo-4-thia2olidinedione, 

3-( 1 >4-Diisopropyl-6-methyl-1 ,2,3,4-tetrahydro-7-quinoxalinyl)-4. 
methoxybenzyI-2-thioxo-4-thiazolidinedione, 

3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2,4- 
dimethoxybenzyl-2-thioxo-4-thiazolidinedione, 

3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methoxyben2yl-2-thioxo-4-thiazolidinedione, 
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3-( 1 -Isopropyl-7-methyl- 1 ,2,3,4-tetrahydro-6-quinolinyl)-4- 
methoxybenzyl-2-thioxo-4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,5- 
dimethoxybenzyl-2-thioxo-4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
hydroxyben2yU2-thioxo-4-thiazolidinedione, 

3-(3 > 5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-5- 
fluorobenzyl-2-thioxo-4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)^-methoxy-2,5- 
difluorobenzyl-2-thioxo-4-thiazolidinedione, 

3-(3,5,5^,8-Pentaniethyl-5,6,7,8-tetrahydro-2-naphthyl)>4- 
methoxybenzylidene-2-thioxo^-imidazolidinedione, 
3^3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-2-fluoro-4- 
methoxybenzylidene-2-thioxo-4-imida2olidinedione, 

3^3,5 t 53,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-2-fluoro-4- 
methoxybenzylidene-2-thioxo-4-imidazolidinedione, 

6^3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2.naphthyl)-5-methoxy-2- 
pyridylidene-2-thioxo-4-imidazolidinedione, 

3-(3 t 5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-6- 
hydroxybenzylidene-2-thioxo-4-imidazolidinedione, 

3-(3,5,53,8-Pentamethyl-5,6,7,8-tetrahydro«2-naphthyl)-4,6- 
dimethoxybenzylidene-2-thioxo-4-imidazolidinedione, 

3-(3,5,5,8,8-PentamethyI-5,6 > 7,8-tetrahydro-2-naphthyl)-4,6- 

dihydroxybenzylidene-2-thioxo-4-imidazolidinedione, 

» 

3-( 1 ,4-Diisopropyl-6-methyI-l ,2,3,4-tetrahydro-7-quinoxalinyl)-4- 
methoxybenzylidene-2-thioxo-4-imidazolidinedione, 
3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2,4- 
dimethGxybenzylidene-2-thioxo-4-iraidazolidinedione, 
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3K5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methoxybenzylidene-2-thioxo-4-imida2oIidinedione, 

3-(l-Isopropyl-7-methyl-l,2,3,4-tetrahydro-6-quinolinyl)-4. 
methoxybenzylidene-2-thioxo-4-imidazolidinedione, 

S^a.S.S^.S-Pentamethyl-S^J^.tetrahydro^-naphthylH.S- 
dimethoxybenzylidene-2-thioxo-4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
hydroxybenzylidene-2-thioxo-4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetr^^ 
fluoroben2ylidene-2-thioxo-4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J > 8-tetr^yto 
difluorobenzylidene-2-thioxo-4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-4- 
methoxybenzylidene-2,4-imidazolidiiiedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-2-fluoro-4- 
methoxybenzylidene-2,4-imidazolidinedione, 

5- (3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-6-methoxy-3- 
pyridylidene-2,4-imidazolidinedione, 

6- (3,5,5,8,8-Pentamethyl-5,6J,8-tetr^^ 
pyridylidene-2,4-imidazoIidinedione, 

3^3,5,5,8 f 8-Pentamethyl-5,6,7,8-teti^y^ 
hydroxybenzylidene-2,4-imidazoIidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-4,6- 
dimethoxyben2ylidene-2,4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6- 
dihydroxybenzylidene-2,4-imidazolidinedione, 

3-( 1 ,4-Diisopropyl-6-methyl-l ,2 t 3,4-tetrahydro-7.quinoxalinyi)-4- 
methoxybenzylidene-2,4-imidazolidinedione, 
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3-(5,5,8,8-Tetramethy!-5,6,7,8-tetrahydro-2-naphthyl)-2,4- 
dimethoxybenzylidene-2,4-imidazolidinedione, 

a^S^^^-Tetramethyl-S^J^-tetrahydro^-naphthylH- 
methoxybenzylidene-2,4-imidazolidinedione, 
5 3-( 1 -Isopropyl-7-methy 1- 1 ,2 t 3,4-tetrahydro-6-quinoliny l)-4- 

methoxybenzylidene-2,4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyI)-4,5- 
dimethoxybenzylidene-2,4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
1 0 hydroxybenzyIidene-2,4-inudazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-4-methoxy-5- 
fluorobenzylidene-2,4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetraty^ 
difluorobenzyIidene-2,4-imidazolidinedione, 
15 3-[(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methoxybenzyl]-2-thioxo-4-imidazolidinedione, 

3-[(3,5,5,8,8-Pentamethyl-5,6J,8-tetr^ 
melhoxyben2yl)]-2-thioxo-4-imidazolidinedione, 

5- [(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-6-meth^ (*g5 
20 pyridylmethyIene]-2-thioxo-4-imidazolidinedione, 

6- [(3,5,5,8,8-Pentamethyl-5 t 6^,8-teti^ydro-2-naphthyl)-5-methoxy-2- 
pyridylmethylene]-2-thioxo-4-imidazolidinedione, 

3-(3,5,5,8 t 8-Pentamethyl-5,6J,8-tetrahydro-2-naphthylH-methoxy-6- 
hydroxybenzyl-2-thioxo-4-imidazolidinedione, 
25 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyi)-4,6- 
dimethoxybenzyl-2-thioxo-4-imidazolidinedione, 

3-(3,5 > 5,8,8-Pentamethyl-5,6 > 7,8-tetrahydro-2-naphthyl)-4,6- 
dihydroxybenzyl-2-thioxo-4-imidazolidinedione, 
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3-( 1 ,4-Diisopropyl-6-methyl- 1 ,2,3,4-tetrahydro-7^uinoxaiinyl)-4- 
methoxybenzyl-2-thioxo-4-imida2olidinedione, 

3-(5,5,8,8-TetramethyU5,6J,8-tetrahydro-2-naphthyl).2,4. 
dimethoxybenzyl-2-thioxo-4-imidazolidinedione, 

3-(5,5,8,8-Tetmnethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methoxybenzyl-2-thioxo-4-imidazolidinedione t 

3-( 1 -Isopropyl-7-methyl- 1 ,2,3 ,4-tetrahydio-6-quinolinyl)-4- 
methoxybenzyl-2-thioxo^-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro.2-naphthyl)-4,5- 
dimethoxybenzyl-2-thioxo-4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4. 
hydroxybenzyl-2-thioxo-4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)^.methoxy-5- 
fluorobenzyl-2-thioxo-4-imidazolidinedione, 

3-(3,5,5,8,8-PentamethyI-5,6,7,8-teti^ 
difluorobenzyl-2-thioxo-4-imidazolidinedione, 

3-[(3 t 5,5,8,8-PentamethyI.5,6,7,8-tetrahydro-2-naphthyl)-4- 
methoxybenzyl]-2,4-imidazolidinedione, 

3-[(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl).2-^ 
methoxybenzyI)]-2,4-imidazolidinedione, 

5- [(3,5,5,8,8-Pentamethyl-5,6,7,8-tetraiiydro-2-naphthyl)-6-methoxy-3- 
pyridylmethylene]-2,4-imidazolidinedione, 

6- [(3,5,5,8,84>entamethyl-5,6,7,8-te^ 
pyridylmethylene]-2,4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8.tetrahydro-2-naphthyl)-4-methoxy-6. 
hydroxybenzyl-2,4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6- 
dimethoxybenzyl-2,4-imidazolidinedione, 
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S-CS^^^^-Pentamethyl-S^^^-tetrahydro^-naphthyl)^^- 
dihydroxybenzyl-2,4-imidazolidinedione, 

3-(l,4-Diisopropyl-6-methyl-l,2,3,4-tetrahydro-7-quinoxalinyl)-4- 
methoxybenzyl-2,4-imidazolidinedione, 

3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2,4- 
dimethoxybenzyl-2 > 4-imidazolidinedione, 

3-(5,53,8-Tetramethyl-5,6J,8-tetrahydro-2-naphthyl)-4- 1^1 
methoxybenzyl-2,4-imidazolidinedione, 

3-(l-Isopropyl-7-methyl-l,2,3,4-tetrahydro-6-quinolinyl)-4- 
methoxybenzyl-2,4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,5- 
dimethoxybenzyl-2,4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-4- 
hydroxybenzyl-2,4-inridazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5A7,8-teti^ 
fluorobenzyI-2,4-imidazolidinedione, 

3-(3,5,5^,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-2,5- 
difluorobenzyW^imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-4- ^ 




trifIuoromethoxybenzylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
dimethylaminobenzylidene-2,4-thia2olidinedione, 

3-(3 > 5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
chlorobenzylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methylbenzylidene-2,4-thiazoIidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
ethy!benzylidene-2,4-thiazolidinedione, 
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3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
trifluoromethyIben2ylidene-2,4-thiazolidinedione, 

3-(3,5,5,83-Pentamethyl-5,6,7,8--tetrahydro-2-naphthyl)-4- 
ethoxybenzylidene-2,4-thiazoIidinedione, 

3-(3,5,5,8,8-Pentamethy!-5,6J,8-tetrahydro-2-naphthyl)-4-ethoxy^ 
fluorobenzylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8.tetrahydro-2-naphthyl)-4- 
isopropoxybenzylidene-2,4-thiazolidinedione, 

3K3,5,5,83-Pentamethyl-5,67,8-tetrahydro-2-naphthy!)-4. 
aminobenzylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
acetamidobenzylidene-2,4-thiazolidinedione, 

3K3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-ethoxy-2,5« 
difluorobenzylidene-2,4-thiazolidinedione, 

3-(3-Methoxy-5,5,8,8-tetramethyl-5 > 6J,8-teti^ydro-2-naphthyI)^ 
trifluoromethoxybenzylidene-2 > 4-thiazolidinedione, 

3-(3-Dimethylamino-5,5,8,8-tetram^ 
4-trifluoromethoxybenzylidene-2,4-thiazolidinedione, 

3K3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-4-methoxyben2ylidene-2,4-thiazolidinedione, 

3-(3-Trifluoromethyl-5,5,8,8-tetrarnethyl-5,6,7,8-tetrahydro-2- 
naphthyI)-4-methylbenzylidene-2,4-thiazolidinedione, 

3-(3-Trifluoromethyl«5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-4"ethylbenzylidene-2,4-thiazolidinedione, 

3-(3-Trifluoromethyl-5,5,8,8-t^amethyl-5,6J,8-tetrahydro-2- 
naphthyl)-4-trifluoromethoxybenzylidene-2,4-thiazolidinedione, 

3-(3-Dimethylamino-5,5,8,8-tetrara^ 
4-dimethylaminoben2ylidene-2,4-thiazolidinedione, 
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3-(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-4-chlorobenzylidene-2,4-thia2olidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methylamino-5-bromobenzylidene-2,4-thiazolidinedione, 

3^3,5,5,8,8-Pentamethyl-5,6J,8-teti^ydro-2-naphthyl)-4- 
acetoxybenzylidene-2,4-thiazolidinedione, 



hydroxybenzylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5 > 6,7,8-tetrahydro-2-naphthyl)-4-( 1 -propen-3- 
yl)-benzylidene-2,4-thiazolidinedione, 

3-(3 > 5,5,8,8-Pentamethyl-5,6J,8-teti^ydro-2-naphthyl)-4-hydrGxy-5- 
fluorobenzylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-teti^ydro-2-naphthyl)^-hydroxy 
difluorobenzylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentainethyl-5 t 6J,8-tetrahydro-2-naphthyl)^methoxy-2,6- 
difluorobenzylidene-2 > 4*thiazolidinedione, 

3-(3,5,5,83-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)^-methoxy-5,6- 
difluorobenzylidene-2,4-thiazolidinedione, 

3-(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2- 
naphthyl)^-dimethylaminobenzylidene-2,4-thiazolidinedione, and 

3-(3-Ethyl-5,5,8,8-tetramethyl-5,6J,8-tetrahydro-2-naphthylH^ 
trifluoromethoxybenzylidene-2,4-thiazolidinedione. 

structures for these compounds are shown below: 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-2-fluoro-4- 




25 
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3^3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2- 

naphthyl)-4-methoxybenzylidene-2,4- 

thiazolidinedione 



3-(3,5,5,8,8.Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-2-fluoro^-methoxybenzylidene-2,4- 
thiazolidinedione 



5^3,5,5,8,8-Pentamethyl-5A7,8-tetrahydro-2- 

naphthyl)-6-methoxy-3-pyridylidene-2,4- 

thiazolidinedione 



6-(3,5,5,8,8-Pentamethy1-5,6,7,8-tetrahydro-2- 

naphthyl)-5-methoxy-2-pyridylidene-2,4- 

thiazolidinedione 



3-(3,5,5,8,8-PentamethyI-5,6,7,8-tetrahydro-2- 

naphthyl)-4-methoxybenzylidene-2-thioxo-4- 

thiazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2- 

naphthyl)-4-methoxy-6-hydroxybenzyIidene- 

2,4-thiazolidinedione 
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3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2 

naphthyl)-4,6-dimethoxybenzylidene-2,4- 

thiazolidinedione 



3K3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4,6-dihydroxybenzylidene-2,4- 

thiazolidinedione 



3-(l ,4-Diisopropyl-6-methyl-l ,2,3,4-tetrahydro- 

7-quinoxalinyl)-4-methox)i5en2ylidene-2 > 4- 

thiazolidinedione 



3-(5,5,8,8-Tetramethyl-5,6 f 7,8-tetrahydro-2- 

naphthyl)-2,4-dimethoxybenzylidene-2,4- 

thiazolidinedione 



3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2 

naphthyl)-4-niethoxybenzylidene-2,4- 

thiazolidinedione 



3^1 -Isopropyl-7-methyM ,2,3,4-tetrahydro-6- 

quinotinyI)-4-methoxybenzylidene-2,4- 

thiazolidinedione 
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3-(3,5,5,8,8-PentamethyI-5,6,7,8-tetrahydro-2- 

naphthyl)-4,5-dimethoxybenzylidene-2,4- 

thiazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4-hydioxybenzylidene-2,4- 

thiazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
n^)hthyl)-4-methoxy-5-fluorobenzylidene-2,4- 
thiazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-4-methoxy-2,5-difluorobenzylidene- 
2,4-thiazolidinedione 



3-(3,5,-Di-/-butylphenyl)-4-methoxy- 
benzylidene-2 t 4-thia2olidinedione 



4-(3,5,5,8,8-Pentamethyl-5,6,7 > 8-tetrahydro-2- 

naphthyl)-3-methoxybenzylidene-2 t 4- 

thiazolidinedione 



3-(3 t 5,5,8 t 8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-2-fluoro-4-metboxybenzylidene-2" 

thioxo-4-thiazoIidinedione 
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3-{3,5,5,8,8-PentamethyI-5,6,7,8-tetrahydro-2- 

naphthyl)-2-fluoro-4-methoxybenzylidene-2- 

thioxo-4-thiazolidinedione 



S^.S.S^^-Pentamethyl-S^J^-tetrahydr^- 
naphthyl)-6-mcthoxy-3-pyridylidene-2-thioxo- 
4-thiazolidinedione 



6-(3,5,5,8,8-Pcntamethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-5-methoxy-2-pyridylidene-2-thioxo- 
4-thiazolidinedione 



3-(3,5,5 > 8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4-methoxy-6-hydroxybenzylidene- 

2-thioxo-4-thiazolidinedione 



3- (3,5 > 5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-4,6-dimethoxybenzylidene-2-thioxo- 

4- thiazolidinedione 



3- (3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2- 
naphthyl)-4,6-dihydroxybenzylidene-2-thioxo- 

4- thiazolidinedione 



3-(l ,4-Diisopropyl^-methyl-l t 2 > 3/Metrahyd^o- 
7^uinoxalinyl)^methoxybenzyIidene-2-thioxo- 
4-thiazoHdinedione 
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3-<5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-2,4^imethoxybenzylidene-2- 

thioxo-4-thiazolidinedione 



3^5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-4-methoxybenzylidene-2-thioxo-4- 
thiazoli din edi one 



3- < 1 -Isopropyl-7-methyl-l ,2,3,4.tetrahydro-6- 
quinolinyI>4-methox>%enzylidene-2-thioxo- 

4- thiazolidinedione 




3- (3,5,5,8,8-Pentamethyl.5,6,7,8-tetrahydro-2- 
naphth>1)-4,5-dimethoxyben2ylidene-2-thioxo- 

4- thiazolidinedione 



3K3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahyciro-2- 

naphthyl)-4-hydroxyben2ylidene-2-thioxo-4- 

thiazolidinedione 
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3-(3,5,5,8,8-Pentaniethyi-5 t 6,7,8'tetrahydro- 
2-naphthyl)-4-methoxy-5-fluorobenzylidene- 
2-thioxo-4-thiazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-4^nethoxy-2,5-difluorobenzylidene- 
2-thioxo-4-thiazolidinedione 



3-[(3,5,5,8 f 8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-4-methoxybenzyl]-2 ,4- 
thiazolidinedione 



3-[(3,5 > 5,8 > 8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-2-fluoro-4-methoxybenzyl)]-2,4-thia 
zolidinedione 



5-[(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-6-methoxy-3-pyridylmethylene]-2,4- 
thiazolidinedione 



6-[(3,5 > 5 f 8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyI)-5-methoxy-2-pyridylmethylene]-2,4- 
thiazolidinedione 
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S^^^^^-Pentamethyl-S^^^-tetrahydro- 

2-naphthyl)-4-methoxybenzyl-2-thioxo-4- 

thiazolidinedione 



3-(3,5,5,8,8-Pentamethyl.5 > 6,7,8-tetrahydro-2- 

n^hthyl>4-methoxy-6-hydroxybenzyl-2,4- 

thiazolidinedione 



3^3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4,6-<iimethoxybenzyl-2,4- 

thiazolidinedione 



3*(3 t 5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4,6-dihydroxybenzyl-2,4- 

thiazolidinedione 



3-(l ,4-Diisopropyl-6-methyl-l ,2,3,4-tetrahydro- 

7Kjuinoxalinyl>4-methoxybenzyl-2,4- 

thiazolidinedione 



3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2- 

naphthyI)-2,4-dimethoxybenzyl-2,4- 

thiazolidinedione 
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3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4-methoxybenzyl-2,4- 

thiazolidinedione 



3-(l-Isopropyl-7-methyl-l^,3,4-tetrahydro-6- 

quinolinyI)-4-methoxybenzyl-2,4- 

thiazolidinedione 



3K3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2- 

naphthyl)-4-trifluoromethoxybenzyl-2,4- 

thiazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2- 

naphthyl)-4,5-dimethoxybenzyl-2,4- 

thiazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyI)-4-hydroxybenzyl-2,4- 

thiazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro- 

2-naphthyl)-4-methoxy-5-fluorobenzyl- 

2,4-thiazolidinedione 



m 
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3-(3 t 5,5,8 t 8-Pentamethyl-5,6,7,8-tetrahydro- 

2-naphthylH-methoxy-2,5-difluorobenzyl- 

2,4-thiazolidinedione 




3- (3,5 9 5 9 8 f S-Penxamethyl-5 y 6J,$AetTahydro-2- 
naphthyl)-2-fluoro-4-methoxybenzyl-2-thioxo- 

4- thiazolidinedione 



5-(3,5 t 5,8,8-Pentamethyl-5,6,7,8.tetrahydro-2- 

naphthyl)-6-methoxy-3-pyridylmethylene-2- 

thioxo-4-thiazolidinedione 



6-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

n^>hthyl)-5-methoxy-2-pyridylniethylene-2- 

thioxo-4-thiazolidinedione 



3-(3,5 t 5,8,8-Pentamethyl-5,6,7,8-tetrahydro.2- 

naphthyl>4-methoxy-6-hydroxybenzyl-2- 

thioxo-4-thiazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5 > 6,7,8-tetrahydro- 
2-naphthyl)-4,6-dimethoxybenzyl-2-thioxo-4 
-thiazolidinedione 
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3^3,5,5,8,84 > entamethyl-5A7,8-tetrahydro- 
2-naphthyl)-4,6-dihydroxybenzyl-2-thioxo-4 
-thiazolidinedione 



3-( 1 ,4-Diisopropyl-6-methyl-l ,2,3,4-tetrahydro- 

7-quinoxalinyl)-4-methoxybenzyl-2-thioxo-4- 

thiazolidinedione 



3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-2,4-dimethoxybenzyl-2-thioxo-4- 

thiazolidinedione 



S-CS.S^^-Tetramethyl-S^J^-tetrahydro^- 

naphthyl)-4-methoxybenzyl-2-thioxo-4- 

thiazolidinedione 



3-(l -Isopropyl-7-methyl-l ,2,3,4-tetrahydro-6- 

quinoUnyl>4-methoxybenzyl-2-lhioxo-4- 

thiazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4-dimethylaminobenzyl-2,4- 

thiazolidinedione 
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aKS^^^^-Pentamethyl-S^J^-tetrahydro- 

2-naphthyl)-4,5-dimethoxybenzyl-2-thioxo- 

4-thiazolidinedione 



3-(3,5,5,8,8-Pentamethyl.5,6,7,8-tetrahydro-2- 

n^hthyI)-4-hydroxybenzyl-2-thioxo-4- 

thiazolidinedione 



3-<3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro- 

2-naphthyl)-4-methoxy-5-fluorobenzyl-2- 

thioxo-4-thiazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro- 

2-n^phthyl)-4-methoxy-2,5-difluorobenzyl- 

2-thioxo-4-thiazolidinedione 
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SKS^.S.S.S-Pentamethyl-S^J.S-tetrahydro^- 

naphthyl)-4-methoxybenzylidene-2-thioxo-4- 

imidazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-2-fluoro-4-methoxybenzylidene-2- 

thioxo-4-imidazolidinedione 



5-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
n^)hthyl)-6-methoxy-3-pyridylidene-2-thioxo- 
4-imidazolidinedione 



6-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyi)-5-methoxy-2-pyridylidene-2-thioxo- 
4-imidazolidinedione 



S^S^.S^^-Pentamethyl-S^J.S-tetrahydro^- 

naphthyl)-4-methoxy-6-hydroxybenzylidene- 

2-thioxo-4-imidazolidinedione 
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3- (3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2- 
naphthyl)-4,6-dimethoxybenzylidcne-2-thioxo- 

4- imidazolidinedione 



3- (3,5,5,8,8-Pentometbyl-5,6,7,8-tetrahydro-2- 
naphthyI)-4,6-dihydroxybcnzylidene-2-thioxo- 

4- imidazoiidinedione 



3- (l ,4-Diisopropyl.6-methyl-l ,2,3,4-tetrahydro- 
7.quinoxalinyl)-4.methoxybcnzylidcne-2-thioxo- 

4- imidazolidinedtone 



3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-2,4-dimethoxybenzylidene-2- 

thioxo-4-iraidazolidinedione 



3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2- 

naphthylM-methoxybenzylidene-2-thioxo-4- 

imidazolidinedione 



3-( I -IsopropyI-7-methyI-l ,2,3,4-tetrahydro-6- 

quinolinyl)-4-methoxybenzyIidene-2-thioxo-4- 

imidazoltdinedione 
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3- (3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
n^>hthyl>4,5-dimethoxybenzylidene-2-thioxo- 

4- imidazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4-hydroxybenzylidene-2-thioxo-4- 

imidazolidinedione 



3K3,5,53,8-Pentamethyl-5,6^,8-tetrahydro-2^ 

naphthyl)-4-methoxy-5-fluoroben2ylidene-2- 

thioxo-4-imidazolidinedione 



3-{3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-4-methoxy-2,5-difluorobenzylidene- 
2-thioxo-4-imidazolidinedione 
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3-(3,5,5,8,8-PentamethyI-5,6,7,8-tetrahydro-2- 

naphthyl)-4-methoxybenzylidene-2,4- 

imidazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl>2-fluoro-4-methoxybenzylidene-2,4- 
imidazolidinedione 



5-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)^-methoxy-3-pyridylidene-2,4- 

imidazolidinedione 



6-(3 > 5,5,8,8.Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-5-methoxy-2-pyridylidene-2,4- 
imidazoli dinedione 



3-(3,5,5,8,8.Pentamethyl-5,6,7,8.tetrahydro-2- 

naphthyI)-4-methoxy-6-hydroxybenzylidene- 

2,4-imidazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4-acetoxybenzylidene- 

2,4-thizolidinedione 
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3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4,6-dimethoxybenzylidene-2,4- 

imidazolidinedione 



S-CS^^^.S-Pentamethyl-S^J.S-tetrahydro-Z- 

naphthyl)-4,6-dihydroxybenzylidene-2,4- 

imidazolidinedione 



3-(l ,4-Diisopropyl-6-methyl-l ^,3,4-tetrahydro- 

7-quinoxalinyl)-4-nielhoxybenzylidene-2,4- 

imidazolidinedione 



3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-2 t 4-dimethoxybenzylidene-2,4- 

imidazolidinedione 



3-{5,5,8 > 8-Tetramethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4-methoxybenzylidene-2,4- 

imidazolidinedione 



3-( 1 -Isopropyl-7-methyl- 1 ,2,3 ,4-tetrahydro-6- 

quinolinyl)-4-methoxybenzylidene-2,4- 

imidazolidinedione 
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S-CS.S.S.S^-Pentaniethyl-S^J^-tetrahydro^- 

naphthyl)^,5^imethoxybenzylidene-2,4- 

imidazolidinedione 



S-CS^^^^-Pentamethyl-S^J^.tetrahydro^- 

naphthyl)-4-hydroxybenzylidene-2,4- 

imidazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8.tetrahydro-2- 
naphthy!)-4-methoxy-5-fluorobenzylidene-2 ,4- 
imidazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthy!)-4-methoxy^2,5-difluorobenzylidene- 
2,4-imidazolidinedione 



3-(3,5 f 5,8,8-Pentamethyl-5,6,7 t 8-tetrahydro-2. 
naphthyl)-2-fluoro-4-hydroxybenzylidene-2,4- 
thiazolidinedione 



3-(3,5,5,8,8-Pentamethyl.5 > 6,7,8-tetrahydro-2- 

naphthyl)-4-d-propen-3-yl)-benzylidene-2,4. 

thiazolidinedione 
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3-[(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2 

naphthyl)-4-methoxybenzyl]-2-thioxo-4- 

imidazolidinedione 



3-[(3,5,5,8,8-Pentamethyl-5 > 6,7,8-tetrahydro-2- 

naphthyl)-2-fluoro-4-methoxybenzyl)]-2- 

thioxo-4-imidazolidinedione 



5-[(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)^-methoxy-3-pyridylmethylene]-2- 

thioxo-4-imidazolidinedione 



6-[(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-5-methoxy-2-pyridylmethylene]-2- 

thioxo-4-imidazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4-methoxy-6-hydroxybenzyl-2- 

thioxo-4-imidazolidinedione 



3-<3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro2- 

n^)hthyl)-4,6-dimethoxybenzyl-2-thioxo-4- 

imidazolidinedione, 
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3K3,5,5,8,8rPentamethyI-5,6,7,8-tetrahydro-2- 

naphthyl)-4,6-dihydroxybenzyl-2-thioxo-4- 

imidazolidinedione 



3^1,4-Diisopropyl-6-methyl-l,2,3,4-tetrahydro- 

7-quinoxalinyl)U-methox)foenzyl-2-thioxo-4- 

imidazolidinedione 



3-{5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-2,4KlimethoxybenzyI-2-thioxo-4- 

imidazolidinedione 



3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4-methoxybenzyl-2-thioxo-4- 

imidazolidinedione 



3-( 1 -Isopropyl-7-methyI- 1 ,2,3 ,4-tetrahydro-6- 

quinolinyI>4-methoxybenzyI-2-thioxo-4- 

imidazolidinedione, 



3-(3,5,5,8,8.Pentamethyl-5,6,7,8-tetrahydro*2- 
naphthyl)-4-hydroxy-5-fluorobenzylidene-2,4- 
thiazolidinedione 
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3-{3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4,5-dimethoxybcnzyl-2-lhioxo-4- 

imidazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4-hydroxybenzyl-2-thioxo-4- 

imidazolidinedione, 



3- {3,5,5,8,8-Pentamethyl-5 t 6,7,8-tetrahydro-2- 
naphthyl)-4-methoxy-5-fluoroben2yl-2-thioxo- 

4- imidazolidinedione, 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl>4-methoxy-2,5-di fluorobenzyl-2- 
thioxo-4-imidazolidinedione, 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-4-methoxy-2,6-difluorobenzylidene- 
2,4-thiazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-4-hydroxy-2,5-difluorobenzylidene- 
2,4-thiazolidinedione 
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3-[(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4-methoxybenzyl]-2,4- 

imidazolidinedione 



3-[(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-2-fluoro-4-methoxybenzyl)]-2,4- 

imidazolidinedione 



5-[(3,5,5,8,8>Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-6-methoxy-3-pyridylmethylene]-2,4- 
imidazolidinedione 



6-[(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl>5-methoxy-2-pyridylmethy!ene]-2,4- 
imidazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5 > 6,7 > 8«tetrahydro-2- 
naphthyl)-4-methoxy-6-hydroxyben2yl-2 ,4- 
imidazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7 > 8-tetrahydro-2- 

naphthyl)-4,6-dimethoxybenzyl-2,4- 

imidazolidinedione 
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3-(3,5,5 t 8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4,5-dimethoxybenzyl-2,4- 

imidazolidinedion, 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4-hydioxybenzyl-2,4- 

imidazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro- 

2-naphthyl)^-methoxy-5-fluorobenzyl-2,4- 

imidazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro- 

2-naphthyl)-4-methoxy-2,5-<iifluorobenzyl- 

2,4-imidazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

n2^)hlhyl)-2-fluoro-4-methoxybenzylidene- 

2,4-imidazobdinedione 



S^S.S^S-Pentamethyl-S^J^-tetrahydro^- 
naphthyl)-4-methoxy-5,6-difluorobenzylidene- 
2,4-thiazolidinedione 
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B-O^^^^-Pentamethyl-S^^.S-tetrahydro^- 

naphthyl)-4,6-dihydroxybenzyl-2,4- 

imidazolidinedione 



3-( 1 ,4-Diisopn>pyl-6-inethyl- 1 ,2,3 ,4-tetrahydro- 

7-quinoxalinyl>4-methoxybenzyl-2,4- 

imidazolidinedione 



3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydn>-2- 

naphth>1)-2,4-<iimethoxybenzyl-2,4- 

imidazolidinedione 



3-(5,5,8,8-Tetrameth>1-5,6,7,8-tetrahydro-2- 

naphthyl>4-methoxybenzyl-2,4- 

imidazolidinedione 



3-{ 1 -IsopropyI-7-methyI- 1 ,2,3,4-tetrahydro-6- 

quinolinyl>4-methoxybenzyl-2,4- 

imidazolidinedione 



3-{3-Ethyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahyd 
ro-2-naphthyl)«4-trifluoromethoxybenzylidene- 
2,4-thiazolidinedione 
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F 3 CO 




3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-4-trifluoromethoxybenzylidene-2,4- 
thiazolidinedione 



3 -(3 ,5 ,5 ,8,8-Pentamethyl-5 ,6,7,8-tetrahydro-2- 

naphthyl)-4-dimethylaminobenzylidene-2,4- 

thiazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4-chlorobeii2ylidene-2,4- 

thiazolidinedione 



3-(3»5,5,8,8-PentamethyI-5 f 6,7,8-tetrahydro-2- 

naphthyI)-4-methylbenzylidene-2,4- 

thiazolidindione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4-ethylbenzylidene-2,4- 

thiazolidinedione 



S^S^^^^-Pentamethyl-S^J^-tetrahydro^- 

naphthy!)-4-trifluoromethylbenzylidene-2,4- 

thiazolidinedione 
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3-(3,5,5,8,8-Peniamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4-ethoxybenzylidene-2,4- 

thiazolidinedione 



3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4-€thoxy-2-fluorobenzylidene-2,4- 

thiazolidinedione 



3-(3-Trifluoro-5,5,8,8-tetramethyI-5 f 6,7,8- 

tetrahydro-2-naphthyl)-4-dimethylamino 

benzylidene-2 t 4-thiazolidinedione 



SKS^^^.S-Pentamethyl-S^J.S-tetrahydro^- 

naphthyl)^isopropoxybenzylidene-2,4- 

thiazolidindione 



3-(3,5 > 5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-4-aminobenzyIidene-2,4-thiazolidine 

dione 



3-(3,5,5 > 8,8-Pentamethy]-5,6,7,8-tetrahydro-2- 

naphthyl)-4-acetamidobenzylidene-2,4- 

thiazolidinedione 
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3-(3,5,5,8,8-Pentamethyl-5,6,7 t 8-tetrahydro-2- 
naphthyl)-4-ethoxy-2,5-fluorobenzylidene-2,4- 
thiazolidinedione 



3^3-Methoxy-5,5,8,8«tetramethyl-5,6,7,8-tetra 

hydro-2-naphthyl)-4-trifluoromelhoxy- 

benzylidene-2,4-thiazolidinedione 



3K3-Dimethylamino-5,5,8,8-tetraniethyl-5,6,7,8- 
tetrahydro-2-naphthyl)-4-trifluoromethoxybenzyl 
idene-2,4-thiazolidinedione 



3-(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8- 

tetrahydro-2-naphthyl)-4-methoxybenzylidene- 

2,4-thiazolidinedione 



3-(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8- 
tetrahydro-2-naphthyl)-4-methylbenzylidene-2,4- 
thiazolidinedione 



S^-Trifluoromethyl-S^^.S-tetramethyl-S^J^- 

tetrahydro-2-naphthyl)-4-ethylbenzylidene-2,4- 

thiazolidinedione 
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NH 



NH 




a-CS-Trifluoromethyl-S^^.S-tetramethyl-S^,?^- 
tetrahydro-2-naphthyl)-4-tri fluoromethoxy- 
benzylidene-2,4-thiazolidinedione 



3^3-Dimethylamino-5,5,8,8-tetramethyl-5,6,7, 

8-tetrahydn>-2-naphthyl)-4Klimethylamino- 

benzyhdene-2,4-thiazolidinedione 



S-CS-Trifluoromethyl-S^^^-tetramethyl-S^,?^- 

tetrahydrc^2-naphthyl>4-chloroben2ylidene-2,4- 

thiazolidinedione 



3^3,5,5,8,8-Pentametfiyl-5,6,7,8-tetrahydro-2. 
naphthyl>4-methylamino-5-bromobenzylidene- 
2,4- thiazolidinedione 



10 



In some embodiments of Formula (I) wherein A is present, (i.e. 0 when n is 1), 
Ri and R 2 together with the aromatic ring form a substituted cycloalkyl optionally 
comprising 1 or 2 nitrogen heteroatoms; and R 3 is alkyl or substituted alkyl. In other 
embodiments wherein A is -CR<sR 7 -, R* and R 7 are independently or together alkyl; or 
R* and R 7 together form a substituted or unsubstituted cycloalkyl optionally comprising 
1 or 2 oxygen heteroatoms, or more preferably a 1,3-dioxolane ring. Still with respect 
to when n is 1, preferably W, X, Y and Z are independently or together -C(O)-, -C(S)-, 
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5 -S- or -NH- to form a 2,4-thiazolidinedione, 2-thioxo-4-thiazolidinedione, 2-thioxo-4- 
imidazolidinedione or 2,4-imidazolidinedione. 

Preferably when n=l, and represents the bond is present, the compound 

is: 

4-[2-(3,5,5,8^-Tetramethyl-5,6J,8-tetrahydro-2-naphthyl)-l,3- 
1 0 dioxolane]benzylidene-2,4-thiazolidinedione, 

4-[2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyI)-2- 
propyl]benzylidene-2,4-thiazolidinedione, 

4.[2-(3,5,53,8-Tetramethyl-5,6J,8-teti^ydro-2-naphthyl)-l,3- 
dioxolane]benzylidene-2-thioxo-4-thiazolidinedione, 
15 4-[2K5,5,8,8-Tetramethyl-5,6J,8-tetrahydro-2*n^)hthyl)-2- 
propyl]benzylidene-2-thioxo-4-thiazolidinedione, 

4-[2-(3,5,5,8,8-Teti^ethyl-5,6,7,8-tetrahydro-2-naphthyl)-l,3- 
dioxolane]benzylidene-2-thioxo-4-imidazolidinedione, 

4-[2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl>2- 
20 propyl]benzylidene-2-thioxo-4-imidazolidinedione, 

4.[2-(3,5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-l,3- 
dioxolane]benzylidene-2,4-imidazoIidinedione; or 

4-[2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2- 
propyl]benzylidene-2,4-imidazolidinedione. 



25 



is: 



In addition, when n=l, and represents the bond is absent, the compound 



4-[2-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-l,3- 
30 dioxolane]benzyl-2,4-thiazolidinedione, 

4-[2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2- 
propyl]benzyl-2,4-thiazolidinedione, 
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4-[2-(3,5,5,8,8-Pentamethyl-5 > 6 J,8-tetrahydro-2-naphthyl)- 1 ,3- 
dioxolane]benzyl-2-thioxo-4-thiazolidinedione, 

4.[2-(5 t 5,8,8-Tetramethyl-5 f 6,7 ) 8-tetrahydro-2-naphthyl)-2- 
propyl]benzyl-2-thioxo-4-thiazolidinedione, 

^^-(S.S^^^-Pentamethyl-S^J^-tetrahydro^-naphthyl)- 1 ,3- 
dioxolane]benzyl-2-thioxo-4-imidazolidinedione, 

4-[2-(5,5,83-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2- 
propyl]benzyl-2-thioxo-4-imidazolidinedione, 

4-[2^3,5,5,8,8-Pentamethyl-5 A7,8-tetrahydro.2-naphthyl)- 1 ,3- 
dioxolane]benzyl-2,4-imidazolidinedione, or 

4-[2-(5,5,8 > 8"Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2- 
propyl]benzyl-2,4-imidazolidinedione. 
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5 The structures for these compounds are shown below: 




4-[2K5,5,8,8-TetramethyI-5,6,7,8-tetrahydro-2- 
naphthyi)- 1 ,3-dioxolane]benzylidene-2,4- 
thiazolidinedione 



4-[2K5 t 5,8,8-Tetramethyi-5 > 6,7,8-tetrah>dio-2- 

n^hAyl)-2iwopyl]benz>lidene-2,4- 

thiazolidinedione 



4-[2<5,5,8,8-Tetimneth>i-5,6J,8-tetrahydro-2- 
naphthyi> 1 ,3-dioxolane]benzylidene-2-thioxo- 
4-thiazohdinedione 



4-[2K5,5,8,8-Tetramethyl-5,6J,8-tetrahydio-2- 

naphthyi)-2^jropyl]benzyiidene-2-thioxo- 

4-thiazolidinedione 
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4.[2K5,5,8,8-Tetraineth>i-5,6 f 7,^tetrah)dro.2- 

naphthyi)-l,3-<Iioxolane]benz>d-2,4- 

thiazolidinedione 




4-[2<5,53,^T€ton^>1.5,6J,8-tetrahydny2- 

n^)hthyi)-2-propyl]benzyi-2,4- 

thiazolidinedione 



4-[2K5,5,8,8-Tetran»thyl.5,67,84etrahydro-2- 
naphthyl)- 1 3^oxoiane]benzyi-2-thioxo-4- 
thiazolidinedione 



4-[2^5,53,8-Te4rameth>1-5,6J,8-tetrah>dro-2- 

naphth>d)-2-propyl]benzyl-2-thioxo- 

4-thiazolidinedione 



m 



i \ 




4-[2-<3,5,5,8 > 8-Tetramethyl-5,6,7 > 8-tetrahydro-2- 
njphthyl)- l,3-dioxolane]benzjdidene-2-thioxo-4- 
imidazolidinedione 




4-[2-(5,5,8,8-Te«ramethyl-5,6,7,8-tetrahydro-2- 

naphthyl)-2-propyl]baizyiidene-2-thioxo-4- 

imidazolidinedjone 
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naphth>4>13^oxolaneJben^ 
lidSnedione 



4^5,5,8,8-Tetranx^-5A7,^^ 

naphtfiyi)-2i>ix^>l]benzyiidene-2,4- 

inridazDKdinedione 



4»[2^3,5A8,8-Pen!amethyI-5A^^ 
naphlhyl> 1 3^oxolane]benzyi-24hioxo-4- 
irrndazoiidinedione 



4^2^5,5,8,8-Tetrain2thyl-5A^ 

naphthyi>2-pn^>i]benzyl-2-thiox<>4- 

iiradazolidinedione 



4^2<3,5,53,8-Pentan«hyi-5A7,8^etrah>di^ 
naphth>d)-l 3-dioxolane]benz>4-2,4- 
irrddazolidinedione 



4-[2<5,5,8,8-Tetnmie^ 

n2phthyi)-2-prop>i]benz>d-2,4- 

imidazolidinedione 
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Making the Compositions 

Various synthetic methods may be employed in the production of the 
compounds disclosed herein. A representative set of synthetic pathways are shown in 
Figure 5 for n = 0. One method, for example, includes coupling a boronic acid of 
Formula (XX), R u = H, with a carbonyl-containing aryl bromide of Formula (XXI), 
Ris = Br, to give biaryl (XXIV) that is substituted with a carbonyl group, preferably a 
formyl group (i.e., R 5 = H). Alternatively, boronic acid (XX) may be coupled with aryl 
bromide (XXV), R, 5 = Br, to give biaryl (XXVI) that is subsequently foraiylated using 
techniques known in the art, such as the Vilsmeier or the Vilsmeier-Haack reaction, the 
Gatterman reaction, the Duff reaction, the Reimer-Tiemann reaction or a like reaction. 
Coupling reactions such as that described for the formation of Biaryl (XXTV) and 
(XXVI) may also be conducted using boronic esters, such as where Rj 4 together with 
the boron from a pinacol borate ester (formation of pinacol esters: Ishiyama, T., et al., 
J. Org. Chem. 199S, 60, 7508-7510, Ishiyama, T., et al., Tetrahedron Letters 1997, 38, 
3447-3450; coupling pinacol esters: Firooznia, F. et al., Tetrahedron Letters 1999, 40, 
213-216, Manickam, G. et al., Synthesis 2000, 442-446; all four citations encorporated 
herein by reference). In addition, R !5 may also be I, CI or triflate (derived from a 
phenol). 

Biaryl (XXVI) may also be acylated, for example by the Friedel-Crafts 
Acylation reaction or the like. Preferably, biaryl (XXVI) is formylated. Alternatively, 
in a two step manner, biaryl (XXVI) is formylated by first performing a halogenation 
step to give biaryl (XXVII), such as a bromination, followed by a halogen-metal 
exchange reaction using an alkyl lithium and reaction with DMF or equivalent known 
in the art to give biaryl (XXIV) where R 5 is H. The carbonyl group of biaryl (XXTV) 
may subsequently be condensed with a heterocycle possessing an active methylene 
moiety, such as 2,4-thiazolidinedione, 2-thioxo-4-thiazolidinedione, 
isoxazoiidinedione, 2,4-imidazolidinedione or 2-thioxo-4-imidazolidinedione to give 
benzylidene (XXVIII). The carbonyl group of biaryl (XXIV) may also be reduced, 
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5 such as with sodium borohydride, to benzyl alcohol (XXIX, R 2 o = OH) and converted 
to benzyl bromide (XXIX, R20 = Br) with HBr or some other method known in the art, 
such as PPh 3 /CBr 4 . Benzyl bromide (XXIX, R 2 o ~ Br) is allowed to react with the 
anion(s) of 2,4-thiazolidinedione to give biaryl [(XXX), where: W = -C(O)-, X = -NH-, 

Y = -C(O)- and Z = -S-]. Similarly, anions of other heterocycles disclosed herein may 
10 be used. Alternative, biaryl [(XXX), where: W = -C(O)-, X = -NH-, 

Y = -C(O)- and Z = -S-] may be prepared by a reduction of benzylidene [(XXVIII), 
where: W = -C(OK X = -NH-, Y = -C(O)- and Z = -S-] using methods known in the 
art, such as hydrogenation in the presence of Pd/C, Mg/MeOH and the like. 

In an alternative manner, the coupling may take place between aryl (XXII), such 
1 5 as where R15 = Br, and boronic acid (XXHI, Ru — H) to give the above mention biaryl 
(XXIV). Also aryl (XXH) may be coupled with boronic acid (XXXI) to give biaryl 
(XXVI). Employing the same strategy as described above biaryl (XXVI) may be either 
formylated or acylated to achieve biaryl (XXTV). 

In some embodiments of the invention provide a process for the preparation of 
20 a compound of the Formula (XV): 




(XV) 

wherein: 

Ri and R 2 are independently or together hydrogen, alkyl, substituted 
25 alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, 

substituted alkoxy, hydroxy!, acyl, amino, mono-substituted amino, di- 
substitujted amino, carboxy, carboalkoxy, alkylcarboxamide, substituted 
alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide or 
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haloalkoxy; or R| and R 2 together with the aromatic ring form a cycloalkyl, 
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl optionally 
comprising 1 or 2 heteroatoms selected from O, S, NH and N-alkyl; 

R3 and R4 are independently or together hydrogen, alkyl, substituted 
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, halogen, cyano, 
nitro, hydroxyl, acyloxy, amino, mono-substituted amino, di-substituted amino, 
alkylsulfonamide, arylsulfonamide, alkylurea, arylurea, alkylcarbamate, 
arylcarbamate, heteroaryl, alkoxy, substituted alkoxy, haloalkoxy, thioalkyl, 
thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, substituted 
alkylcarboxamide, dialkylcarboxamide or substituted dialkylcarboxamide; 

Ar is Formula (II), (III), (IV) or (V): 




(II) 



(Hi) 




(IV) 



(V) 



where R«, R 9 and R| 0 are independently or together hydrogen, alkyl, 
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
halogen, cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted amino, di- 
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10 



substituted amino, alkylamide, alkylsulfonamide, arylsulfonamide, alkylurea, 
arylurea, alkylcarbamate, arylcarbamate, alkoxy, substituted alkoxy, 
haloalkoxy, thioalkyl, thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, 
substituted alkylcarboxamide, dialkylcarboxamide or substituted 
dialkylcaiboxamide; Rj i is hydrogen, alkyl or substituted alkyl; 

R$ is hydrogen, halogen, hydroxy, alkyl or substituted alkyl; (|p 

represents a bond present or absent; and 



15 W, X, Y and Z are independently or together -C(OK -C(S)-, -S-, -O- or 

-NH- residues that form a 2,4-thiazolidinedione, 2-thioxo-4-thiazolidinedione, 
isoxazolidinedione, 2,4-imidazolidinedione or 2-thioxo-4-imidazolidinedione 
residue; 

20 comprising the steps of: 

1) coupling a first aryl residue with a second aryl residue to give a 
biaryl carbonyl containing compound; 
wherein the first aryl residue comprises a substituted or 
25 unsubstituted residue having the structure: 




and wherein the second aryl residue has a carbonyl group and 
comprises a substituted or unsubstituted residue having the structure: 
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o 



and wherein the biaryl carbonyl containing compound comprises a 
substituted or unsubstituted residue having the structure: 




and 



2) condensing the biaryl carbonyl containing compound with an active 
methylene compound of the structure: 



W— X 



In another embodiments of the invention provides a process further comprising 
1 5 the step of reducing the benzylidene of Formula (XV) to form the benzyl compound of 
Formula (XVI): 



?5 



R 3 

(XVI) 
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5 A number of methods suitable for reducing benzylidene compounds to benzyl 

compounds (including hydrogenation, reaction with metal hydride reagents, or 
dissolving metal reductions) are known to those of skill in the art, and those methods 
may be applied in the methods of the instant invention. 

The various organic group transformations utilized herein may be performed by 

10 a number of procedures other than those described above. References for other 
synthetic procedures that may be utilized for the synthetic steps leading to the 
compounds disclosed herein may be found in, for example, March, J., Advanced 
Organic Chemistry, 4 th Edition, Weiley-Interscience (1992); or Larock, R. C, 
Comprehensive Organic Transformations, A Guide to Functional Group Preparations, 

1 5 VCH Publishers, Inc. ( 1 989), both incorporated herein by reference. 

One embodiment of the invention relates to the processes for making 
compounds of Formula I, where n is 0, which comprises coupling two aromatic rings to 
give a biaryl wherein one of the aryl rings contains a carbonyl moiety, preferably an 
aldehyde. The resulting biaryl product may be subsequently condensed with an active 

20 methylene compound, such as 2,4-thiazolidinedione, 2-thioxo-4-thiazolidinedione, 2,4- 
imidazolidinedione or 2-thioxo-4-imidazolidinedione to give a benzylidene compound 

of Formula (I) where is a bond. In an optional step, the benzylidene compound 

may be reduced to give a benzyl compound of Formula (I) where is absent. 

Coupling of two aryl rings may be conducted using an aryl boronic acid or 

25 esters with an aryl halide (such as, iodo, bromo, or chloro), triflate or diazonium 

tetrafluoroborate; as described respectively in Suzuki, Pure & Applied Chem. t 66:213- 
222 (1994), Miyaura and Suzuki, Chem. Rev, 95:2457-2483 (1995), Watanabe, 
Miyaura and Suzuki, Synlett. 207-210 (1992), Littke and Fu, Angew. Chem. Int. Ed., 
37:3387-3388 (1998), Indolese, Tetrahedron Letters, 38:3513-3516 (1997), Firooznia, 

30 et. al., Tetrahedron Letters 40:213-216 (1999), and Darses, et. al., Bull. Soc. Chim. Fr. 
133:1 095-1 1 02 ( 1 996); all incorporated herein by reference. According to this 
coupling reaction, precursors such as (XX) and (XXI) may be employed: 
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PCX) (XXI) 

where R, 4 is either alkyl or hydrogen and Ri 5 is a halide (such as, iodo, bromo, or 
chloro), triflate or diazonium tetrafluoroborate. Alternately, it is understood that the 
coupling groups may be reversed, such as the use of (XXII) and (XXIII), to achieve the 
same coupling product: 




(xxn) (xxm) 

10 

where R !4 and Rj 5 have the same meaning as described above. The preparation of the 
above mentioned precursors may be prepared by methods readily available to those 
skilled in the art. For example, the boronic ester may be prepared from an aryl halide 
by conversion into the corresponding aryl lithium, followed by treatment with a trialkyl 

1 5 borate. Preferably, the boronic ester is hydrolyzed to the boronic acid. 

The coupling reaction may also be conducted between an arylzinc halide and an 
aryl halide or triflate. Alternately, the coupling reaction may also be executed using an 
aryl trialkyltin derivative and an aryl halide or triflate. These coupling methods are 
reviewed by Stanforth, Tetrahedron 54:263-303 (1998) and incorporated herein by 

20 reference. In general, the utilization of a specific coupling procedure is selected with 
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5 respect to available precursors, chemoselectivity, regioselectivity and steric 
considerations. 

Condensation of the biaryl carbonyl containing derivatives (e.g., Figure 5, 
compound (XXIV)) with a suitable active methylene compound, such as, 2,4- 
thiazolidinedione, may be accomplished by the use of methods known in the art. For 

10 example, the biaryl carbonyl product from the coupling reaction may be condensed 
with an active methylene compound to give a benzylidene compound of Formula (I) 

(i.e., is a bond) as described by Tietze and Beifuss, Comprehensive Organic 

Synthesis (Pergamon Press), 2:341-394, (1991), incorporated herein by reference. It is 
understood by those of skill in the aft that intermediates having hydroxyl groups bound 

1 5 thereto may be formed during condensation of a biaryl carbonyl containing derivative 
and an active methylene compound, as shown below. 




The hydroxyl groups of such intermediates are often eliminated (as water) 
during the condensation reaction, to form the desired benzylidene compound. 
Nevertheless, the conditions of the reaction may be modified for the isolation or further 

20 use of hydroxyl containing intermediates, and such embodiments are within the scope 
of the invention. Although the reaction shown above depicts the formation of the 
condensation intermediate for the reaction between compound (XXIV) and an active 
methylene compound, it is understood that a similar intermediate is within the scope of 
the invention for compounds (XLV) and (XLII). Effective catalysts for the 

25 condensation may be selected from ammonia, primary, secondary and tertiary amines, 
either as the free base or the amine salt with an organic acid, such as acetic acid. 
Examples of catalysts include pyrrolidine, piperidine, pyridine, diethylamine and the 
acetate salts thereof. Inorganic catalysts may also be used for the condensation. 



BNSDOCID: <WO 0116122A1_I_> 



WO 01/16122 



PCT7US00/24222 



72 



5 Inorganic catalysts include, but are not limited to, titanium tetrachloride and a tertiary 
base, such as pyridine; and magnesium oxide or zinc oxide in an inert solvent system. 
This type of condensation can be strongly solvent-dependent and it is understood that 
routine experimentation may be necessary to identify the optimal solvent with a 
particular catalyst, preferable solvents include ethanol, tetrahydrofuran, dioxane or 
1 0 toluene; or mixtures thereof. 

The active methylene compound of the present invention may be 2,4- 
thiazolidinedione, 2-thioxo-4-thiazolidinone, 2,4-imidazolidinedione or 2-thioxo-4- 
imidazolidinedione. The resulting benzylidene (e.g., Figure 5, compound (XXXIII)) 

may be reduced, if desired, to a compound of Formula (I) wherein is absent 

15 (e.g., Figure 5, compound (XXX)). 

In addition, various methods may be employed in the production of the 
compounds disclosed herein wherein n = 1 , representative examples are shown in 
Figure 6. Structures of compound (XL) may be prepared by methods known in the art. 
The acid, R 30 = H or the ester, R 30 = aryl, alkyl or substituted alkyl, may be reduced to 
20 the corresponding benzyl alcohol (XLI) followed by oxidation to an aldehyde (XLII). 
Alternatively, ester (XL), R 30 = alkyl or substituted alkyl, may be reduced directly to 
the aldehyde via selective reductions, for example, DIBAL. Aldehyde (XLII) may be 
reacted with a metal reagent, such as a Grignard reagent, to give benzyl alcohol (XLIV) 
that can subsequently be converted to ketone (XLV) via an oxidation, such as a Swern 
25 oxidation, Corey oxidation with NCS or another suitable procedure described by 
Hudlicky, M, Oxidations in Organic Chemistry, ACS Monograph 186 (1990), 
incorporated herein by reference. In a similar manner as described above, compound 
(XLII) or compound (XLV) may be condensed with an active methylene of a 
heterocycle to give compound (XL VI). The reduced analogue (XL VII) may be 
30 prepared in a manner similar to the process described above using a benzyl halide 
derived from either benzyl alcohol (XLI) or reduction from compound (XL VI). 
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5 In addition, various methods may be employed in the production of the 

compounds disclosed herein wherein n is either 0 or 1 and m is 0, representative 
examples are shown in Figure 7. Utilizing, for example, compound (XLII) or (XXIV) 
the carbonyl may be converted to a cyanohydrin using methods known in the art. Such 
methods include, the use of acetone cyanohydrin, TMS-CN/Znk (followed by 
10 hydrolysis of the TMS ether) and the like. The resulting alcohol of the cyanohydrin 
may be converted to a halide (where V = CI or Br) with the use of thionyl chloride, 
thionyl bromide or the like, in the presence or absence of solvent. Conversion to 
compounds of Formula where m is equal to 0 may be prepared by the reaction of the 
(XLII b) or (XXTV b) with thiourea followed by hydrolysis. 

15 

Using the Compositions 

The compounds of the present invention have been found to be potent 
compounds in a number of biological assays, both in vitro and in vivo, that correlate to, 
or are representative of, human diseases. 

20 For instance, the compounds induce the differentiation of preadipocytes into 

adipocytes. This activity (Hams and Kletzien, Mol Pharmacol.* 45:439-445 (1994); 
Willson et al., J. Med. Chem. 39:665-668 (1996)) has been observed for certain 
compounds that have antidiabetic activity in humans (Teboul et al., J. BioL Chem. 
270:28183-28187 (1995)). Examples for the adipocyte differentiation activity of the 

25 compounds of the present invention are shown in Figures la and lb (rosiglitazone, 

Avandia™, an insulin sensitizer approved for the treatment of type 2 diabetes, is shown 
for comparison). Figure la shows the differentiation activity of the present invention 
without the presence of insulin, whereas Figure lb shows the differentiation activity in 
the presence of insulin. Both in the absence and presence of insulin, the disclosed 

30 compounds increase lipid levels. The ability of the compounds to induce cells of the 
adipocyte lineage to differentiate may also correlate to the ability of the compounds to 
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5 treat or prevent other diseases including such proliferative diseases as breast, prostate 
and other cancers. 

The ability of the compounds to function as antidiabetic molecules may be 
demonstrated in animal models for type 2 diabetes. In young db/db mice, compound 1 
is shown to prevent increases in glucose and triglyceride levels when administered 
10 orally (Figures 2a, b). In another animal model of type 2 diabetes, the obfob mouse, 
f|| compound 1 is shown to reduce glucose and triglyceride levels (Figures 3a, b). In yet 

another animal model of type 2 diabetes, diabetic db/db mice, compound 32 is shown to 
be equally or more potent than rosiglitazone in reducing glucose and triglyceride levels 
(Figure 4a and 4b). 

15 Compounds disclosed herein are useful, for example, to modulate metabolism 

(such as, for example, lipid metabolism and carbohydrate metabolism) or adipocyte 
differentiation, and especially to treat type 2 diabetes. Modulation of lipid metabolism, 
for example, would include an increase of lipid content intracellularly or 
extracellularly. Modulation of lipid metabolism could also include a decrease of lipid 

20 content intracellularly or extracellularly. Modulation of metabolism may occur directly 
for example, through binding of the compound of Formula I with its cognate nuclear 
receptor, which directly affects an increase or decrease in lipid content by up-regulation 
^0 or down-regulation of a gene involved in lipid metabolism. Modulation of metabolism 

may also occur indirectly, for example, through binding of the compound of Formula I 

25 with its cognate receptor, which up-regulates or down-regulates cellular differentiation 
or growth of cells that produce lipids, thereby indirectly causing lipid metabolism to be 
modulated. Modulation, for example, could be an increase in lipid metabolism, such 
that lipid metabolism is greater than that of a control. Modulation, also includes, for 
example, an increase in lipid metabolism, such that the lipid metabolism approaches 

30 that of a control. Likewise, modulation of lipid metabolism could be a decrease in lipid 
metabolism, such that the lipid metabolism is less than or decreasing towards a control. 
Carbohydrate metabolism may also be up-regulated or down-regulated to either 
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5 approach the level of carbohydrate metabolism in a control or to deviate from the level 
of carbohydrate metabolism in a control Changes in carbohydrate metabolism may 
directly or indirectly also result in changes of lipid metabolism and, similarly, changes 
in lipid metabolism may lead to changes in carbohydrate metabolism. An example is 
type 2 diabetes where an increase in free fatty acids in the patients leads to decreased 

10 cellular uptake and metabolism of glucose. 

Performing an adipocyte differentiation assay, as described in Examples 33 and 
34, is one way to assay whether a compound indirectly increases lipid content. In one 
disclosed embodiment, the compounds of Formula I, when the concentration of the 
compounds of Formula I is less than or equal to 10" 6 M, will lead to the differentiation 

1 5 of preadipocytes into adipocytes, of which the latter will have an increase in lipid 
content. 

It is understood that a variety of lipid molecules may be modulated. The 
compounds disclosed herein may modulate a single type of lipid molecule, such as a 
triglyceride, or the compounds disclosed herein may modulate multiple types of lipid 

20 molecules. The compounds disclosed herein may also modulate a single or variety of 
carbohydrate molecules. The compounds disclosed herein may modulate metabolism 
disorders, such as type 2 diabetes. Metabolism can be modulated by the compounds 
disclosed herein by, for example, decreasing the serum glucose levels and/or decreasing 
the serum triglyceride levels, relative to a control having serum glucose and/or 

25 triglyceride levels indicative of a mammal having type 2 diabetes. It is recognized that 
any decrease in serum glucose and/or triglyceride levels can benefit the mammal 
having type 2 diabetes. 

These compounds may be characterized by their low molecular weights and 
physiological stability, and therefore, represent a class that may be implemented to 

30 prevent, alleviate, and/or otherwise, treat disorders of lipid and carbohydrate 

metabolism, such as obesity, dislipidemea, type 2 diabetes and other diseases related to 
type 2 diabetes. . It is understood that treatment or prevention of type 2 diabetes may 
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involve modulation of lipid or carbohydrate metabolism, such as the modulation of 
serum glucose or serum triglyceride levels. 

A preferred embodiment of the invention relates to the use of the compounds 
disclosed herein. The compounds disclosed herein may be either used singularly or 
plurally, and pharmaceutical compositions thereof for the treatment of mammalian 
diseases, particularly those related to humans. Compounds disclosed herein and 
compositions thereof may be administered by various methods including, for example, 
orally, enterally, parentally, topically, nasally, vaginally, ophthalinically, sublingually 
or by inhalation for the treatment of diseases related to lipid metabolism, carbohydrate 
metabolism, lipid and carbohydrate metabolism such as polycystic ovary syndrome, 
syndrome X, type 2 diabetes, including disorders related to type 2 diabetes such as, 
diabetic retinopathy, neuropathy, macrovascular disease or differentiation of 
adipocytes. Routes of administration and doseages known in the art may be found in 
Comprehensive Medicinal Chemistry, Volume J, Hansch, C. Pergamon Press, 1990; 
incorporated herein by reference. The compositions may also be used as regulators in 
diseases of uncontrolled proliferation. The composition may be useful in the treatment 
of polycystic kidney disease and cancers such as, carcinomas, lymphomas, leukemias, 
and sarcomas. A representative but non-limiting list of cancers is lymphoma, 
Hodgkin's Disease, myeloid leukemia, bladder cancer, brain cancer, head and neck 
cancer, kidney cancer, lung cancers such as small cell lung cancer and non-small cell 
lung cancer, myeloma, neuroblastoma/glioblastoma, ovarian cancer, pancreatic cancer, 
prostate cancer, skin cancer, liver cancer, melanoma, colon cancer, cervical carcinoma, 
breast cancer, and epithelial cancer. Compounds disclosed herein may be used for the 
treatment of inflammatory diseases such as osteoarthritis, rheumatoid arthritis, Crohn's 
Disease, pulmonary fibrosis, and Inflammatory Bowel Disease. 

Although the compounds described herein may be administered as pure 
chemicals, it is preferable to present the active ingredient as a pharmaceutical 
composition. Thus another embodiment of is the use of a pharmaceutical composition 
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5 comprising one or more compounds and/or a pharmaceutically acceptable salt thereof, 
together with one or more pharmaceutically acceptable carriers thereof and, optionally, 
other therapeutic and/or prophylactic ingredients. The carriers) must be 'acceptable 1 in 
the sense of being compatible with the other ingredients of the composition and not 
overly deleterious to the recipient thereof. 

10 Pharmaceutical compositions include those suitable for oral, enteral, parental 

(including intramuscular, subcutaneous and intravenous), topical, nasal, vaginal, 
ophthalinical, sublingually or by inhalation administration. The compositions may, 
where appropriate, be conveniently presented in discrete unit dosage forms and may be 
prepared by any of the methods well known in the art of pharmacy. Such methods 

15 include the step of bringing into association the active compound with liquid carriers, 
solid matrices, semi-solid carriers, finely divided solid carriers or combination thereof, 
and then, if necessary, shaping the product into the desired delivery system. 

Pharmaceutical compositions suitable for oral administration may be presented 
as discrete unit dosage forms such as hard or soft gelatin capsules, cachets or tablets 

20 each containing a predetermined amount of the active ingredient; as a powder or as 

granules; as a solution, a suspension or as an emulsion. The active ingredient may also 
be presented as a bolus, electuary or paste. Tablets and capsules for oral administration 
may contain conventional excipients such as binding agents, fillers, lubricants, 
disintegrants, or wetting agents. The tablets may be coated according to methods well 

25 known in the art., e.g., with enteric coatings. 

Oral liquid preparations may be in the form of, for example, aqueous or oily 
suspensions, solutions, emulsions, syrups or elixirs, or may be presented as a dry 
product for constitution with water or other suitable vehicle before use. Such liquid 
preparations may contain conventional additives such as suspending agents, 

30 emulsifying agents, non-aqueous vehicles (which may include edible oils), or one or 
more preservative. 
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5 The compounds may also be formulated for parenteral administration (e.g., by 

injection, for example, bolus injection or continuous infusion) and may be presented in 
unit dose form in ampules, pre-filled syringes, small bolus infusion containers or in 
multi-does containers with an added preservative. The compositions may take such 
forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, and may 
1 0 contain formulatory agents such as suspending, stabilizing and/or dispersing agents. 
| Alternatively, the active ingredient may be in powder form, obtained by aseptic 

isolation of sterile solid or by lyophilization from solution, for constitution with a 
suitable vehicle, e.g., sterile, pyrogen-free water, before use. 

For topical administration to the epidermis, the compounds may be formulated 
1 5 as ointments, creams or lotions, or as the active ingredient of a transdermal patch. 

Suitable transdermal delivery systems are disclosed, for example, in Fisher et al. (U.S. 
Patent (No. 4,788,603, incoporated herein by reference) or Bawas et al. (U.S. Patent 
No. 4,93 1 ,279, 4,668,504 and 4,71 3,224; all incorported herein by reference). 
Ointments and creams may, for example, be formulated with an aqueous or oily base 
20 with the addition of suitable thickening and/or gelling agents. Lotions may be 

formulated with an aqueous or oily base and will in general also contain one or more 
emulsifying agents, stabilizing agents, dispersing agents, suspending agents, thickening 
j> agents, or coloring agents. The active ingredient may also be delivered via 

iontophoresis, e.g., as disclosed in U.S. Patent Nos. 4,140,122, 4383,529, or 4,051,842; 
25 incorporated herein by reference. 

Compositions suitable for topical administration in the mouth include unit 
dosage forms such as lozenges comprising active ingredient in a flavored base, usually 
sucrose and acacia or tragacanth; pastilles comprising the active ingredient in an inert 
base such as gelatin and glycerin or sucrose and acacia; mucoadherent gels, and 
30 mouthwashes comprising the active ingredient in a suitable liquid carrier. 

When desired, the above-described compositions may be adapted to provide 
sustained release of the active ingredient employed, e.g., by combination thereof with 
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5 certain hydrophilic polymer matrices, e.g., comprising natural gels, synthetic polymer 
gels or mixtures thereof. 

The pharmaceutical compositions according to the invention may also contain 
other adjuvants such as flavorings, coloring, antimicrobial agents, or preservatives. 

It will be further appreciated that the amount of the compound, or an active salt 
10 or derivative thereof, required for use in treatment will vary not only with the particular 
salt selected but also with the route of administration, the nature of the condition being 
treated and the age and condition of the patient and will be ultimately at the discretion 
of the attendant physician or clinician. 

In general, one of skill in the art understands how to extrapolate in vivo data 
1 5 obtained in a model organism, such as an ob/ob or db/db mouse, to another mammal, 
such as a human. These extrapolations are not simply based on the weights of the two 
organisms, but rather incorporate differences in metabolism, differences in 
pharmacological delivery, and administrative routes. Based on these types of 
considerations, a suitable dose will, in alternative embodiments, typically be in the 
20 range of from about 0.5 to about 100 mg/kg/day, from about 1 to about 75 mg/kg of 
body weight per day, from about 3 to about 50 mg per kilogram body weight of the 
recipient per day, or in the range of 6 to 90 mg/kg/day, most preferably in the range of 
1 5 to 60 mg/kg/day. 

The compound is conveniently administered in unit dosage form; for example, 
25 in alternative embodiments, containing 0.5 to 1000 mg, 5 to 750 mg, most 
conveniently, or 10 to 500 mg of active ingredient per unit dosage form. 

One skilled in the art will recognize that dosage and dosage forms outside these 
typical ranges can be tested and, where appropriate, be used in the methods of this 
invention. 

30 In separate embodiments, the active ingredient may be administered to achieve 

peak plasma concentrations of the active compound of from about 0.5 to about 75 nM, 
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5 about 1 to 50 nM, or about 2 to about 30 nM. This may be achieved, for example, by 
the intravenous injection of a 0.05 to 5% solution of the active ingredient, optionally in 
saline, or orally administered as a bolus containing about 0.5-500 mg of the active 
ingredient. Desirable blood levels may be maintained by continuous infusion to 
provide about 0.01-5.0 mg/kg/hr or by intermittent infusions containing about 0.4-15 
10 mg/kg of the active ingredients. 

The desired dose may conveniently be presented in a single dose or as divided 
doses administered at appropriate intervals, for example, as two, three, four or more 
sub-doses per day. The sub-dose itself may be further divided, e.g., into a number of 
discrete loosely spaced administrations; such as multiple inhalations from an insufflator 
15 or by application of a plurality of drops into the eye. 

While the invention has been described in connection with specific 
embodiments thereof, it will be understood that it is capable of further modifications 
and this application is intended to cover any variations, uses, or adaptations of the 
invention following, in general, the principles of the invention and including such 
20 departures from the present disclosure as come within known or customary practice 
within the art to which the invention pertains and as may be applied to the essential 
£l features hereinbefore set forth, and as follows in the scope of the appended claims. 

The following examples are given to illustrate the invention and are not 
intended to be inclusive in any manner: 



25 



Examples 



Example 1: 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methoxybenzylidene-2,4-thiazolidinedione, also referred to as Compound 1 herein: 
30 To a solution of toluene (200 mL) containing piperidine (0.6 mL) and acetic 

acid (0.6 mL) was added 4-methoxy-3-(3,5,5,8,8-pentamethyl-5,6,7,8- 
tetrahydronaphthylen-2-yl)benzaldehyde (20.3 g, 60.2 mmol) and 2,4-thiazolidinedione 
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5 (7.0 g, 60.2 mmol) and the solution was heated at reflux for 6 hours with continuous 
removal of water using a Dean-Stark water separator. The reaction mixture was cooled 
to room temperature, and the resulting crystalline compound was filtered and washed 
with water (150 mL). The yellow solid was taken up in a mixture of ethanol (50 mL) 
and water (300 mL), filtered, further washed with water (500 mL) and dried to afford 

10 21 .0 g of 5-[4-methoxy-3K3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2- 
yl)benzylidene] thiazolidine-2,4-dione (80%). The toluene filtrate was concentrated 
under reduced pressure and the residue chromatographed on silica gel (Biotage, 2% 
methanol in dichloromethane) to give 2.5 g more of product (9.7%); total yield 89.7%. 
! H NMR (500 MHz; DMSO-cU): 6 1.22 (s, 6 H); 1.27 (s, 6 H); 1.65 (s, 4 H); 2.01 (s, 3 

15 H); 3.80 (s, 3 H); 7.03 (s, 1 H); 7.17 (s, 1 H); 7.23 (d, J = 8.7 Hz, 1 H); 7.32 (d, J = 2.4 
Hz, 1 H); 7.60 (dd, J, « 8.7 Hz, J 2 = 2 Hz, 1 H); 7.78 (s, 1 H); 12.5 (br, 1 H). 
'H NMR (500 MHz; CDCI3): 5 1.27 (s, 6 H); 1.32 (s, 6 H); 1.70 (s, 4 H); 2.10 (s, 3 H); 
3.83 (s, 3 H); 7.03 (d, J = 8.4 Hz, 1 H); 7.09 (s, 1 H); 7.16 (s, 1 H); 7.33 (d, J = 2 Hz, 1 
H); 7.48 (dd, J, = 8.6 Hz, J 2 = 2Hz, 1 H); 7.83 (s, 1 H). ,3 C NMR (125 MHz; DMSO- 

20 d«): 8 19.2; 31.6; 33.5; 33.6; 34.7; 55.6; 111.9; 120.9; 125.5; 127.3; 127.7; 131.0; 
131.2; 131.6; 132.9; 134.6; 141.5; 143.4; 158.1; 167.9; 168.1. 

The intermediate 4-methoxy-3-(3,5,5,8,8-pentamethyl-5,6,7,8- 
tetrahydronaphthalen-2-yl)benzaldehyde was prepared as follows: 

a. (3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydronaphtha!en-2-yl) boronic acid. 
25 The (3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl) boronic acid, 

was prepared in an analogous manner as reported by Dawson et al. (J. Med. Chem. 
1995,55,3368-3383). 

b. 3K3,5,5,8,8-Pentamethyl-5,6,7,8-teti^ydronaphthalen-2-yl)-4-methoxy- 
benzaldehyde. 

30 A mixture of 3-bromo-4-methoxybenzaldehyde (1 9.0 g, 88.4 mmol), (3,5,5,8,8- 

pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl) boronic acid (23.8 g, 97.2 mmol) and 
potassium carbonate (48.8 g, 353.6 mmol) in 1,2-dimethoxyethane (500 mL) and water 
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5 (40 mL) was degassed with argon for 60 minutes. 

Tetrakis(triphenylphosphine)palladium(0) (5.0 g, 4.3 mmol) was added and the mixture 
heated at reflux under argon for 16 hours. The solution was cooled to room 
temperature, diluted with ethyl acetate (200 mL) and washed successively with water 
(100 mL) and brine (100 mL), dried over anhydrous magnesium sulfate, filtered and 

1 0 evaporated. The residue was chromatographed on silica gel (eluent: ethyl acetate/ 

hexane, 1:9) to give 26.8 g of 3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2- 
yl)-4-methoxy-beiizaldehyde (90%). ! H NMR (500 MHz; CDC1 3 ): 5 1.26 (s, 6 H); 1.32 
(s, 6 H); 1.70 (s, 4 H); 2.08 (s, 3 H); 3.89 (s, 3 H); 7.06 (d, J = 8.5 Hz, 1 H); 7.09 (s, 1 
H); 7.16 (s, 1 H); 7.71 (d, J = 2.0 Hz, 1 H); 7.88 (dd, J, = 2.0 Hz , J 2 = 8.5 Hz 1 H), 9.91 

15 (s, 1 H). 

Example 2: 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-teti^ydro-2-naphthylM- 
methoxybenzylidene-2-thioxo-4-thiazolidinedione, also referred to as Compound 2 
herein. 

20 To a mixture of 2-thioxo-4-thiazolidine (1 99 mg, 1 .49 mmol), piperidine (0.05 

mL, 0.49 mmol) and acetic acid (0.05 mL, 0.89 mmol) in dry toluene (20 mL) was 
added 3K3,5,5,8,8-pentamethyl-5,6,7,8-tet^ 

benzaldehyde (500 mg, 1.49 mmol). The reaction mixture was heated under reflux for 
22 hours, allowed to cool to room temperature and extracted with ethyl acetate (2 x 75 

25 mL). The organic extracts were successively washed with water (50 mL), saturated 
aqueous NH4CI (50 mL), saturated aqueous NaCl (100 mL), dried over MgS0 4 and 
filtered. Removal of the solvent under reduced pressure gave a yellow solid which was 
purified by column chromatography, using a Biotage 40S cartridge, eluting with 15% 
ethyl acetate / 85% hexane. The title compound was isolated as a bright yellow solid 

30 (394 mg, 60%). 
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5 l H NMR (500 MHz, DMSO-d*): 5 1.27 and 1.23 (12 H), 1.65 (s, 4 H), 2.02 (s, 3 H), 
3.82 (s, 3 H), 7.04 (s, 1 H), 7.18 (s, 1 H), 7.26 (d, J = 8.7 Hz, 1 H), 7.33 (d, J = 2.5 Hz, 
1 H), 7.62 (dd, J, = 6.2Hz, J 2 = 2.5 Hz, 1 H), 7.67 (s, 1 H), 13.75 (s, 1 H). 

Example 3: 5-(3,5,5,8,8-Pentamethyl-5,6,7,8^ 
1 0 pyridylidene-2,4-thiazolidinedione. 

Prepared similar to Example 1 in 63% yield using 2-methoxy-3-(3,5,5,8,8- 

pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl)pyridine-5-carboxaldehyde. 

'H NMR (500 MHz, DMSO-d*): 8 1.22 (s, 6 H), 1.27 (s, 6 H), 1.64 (s, 4 H) 2.03 (s, 3 

H), 3.90 (s, 3 H), 7.10 (s, 1 H), 7.21 (s, 1 H), 7.67 (d, J - 2.2Hz, 1 H), 7.84 (s, 1 H), 
15 8.47 (d, 

J - 2.1Hz, 1 H), 12.65 (s, 1 H). 

The intermediate 2-methoxy-3-(3,5,5,8,8-pentamethyl-5,6,7,8- 

tetrahydronaphthalen-2-yl)pyridine-5-carboxaldehyde was prepared as follows: 

a. 5-Bromo-2-methoxy-pyridine 

20 To a suspension of 2-methoxypyridine (10.00 g, 0.09 mol) and sodium acetate 

(8.27 g, 0.10 mmol) in 30 mL of glacial acetic acid was added a solution of bromine in 
20 mL glacial acetic acid while maintaining the reaction temperature below 50°C. 
After 3 hours, 100 mL of H2O was added and the resulting solution neutralized with 
cold 2.5 M NaOH. The suspension was extracted with ether (2 x 200 mL), the 

25 combined organics were dried over MgS0 4 » filtered and evaporated. The crude 

material was purified on silica gel (eluent: hexane to hexane:ethyl acetate 97:3) and 
distilled (34-36.5°C/0.05 mm Hg) to give 8.84 g (51.3%) of 5-bromo-2-methoxy- 
pyridine as a clear colorless liquid. 

b. 2-methoxy-pyridine-5-carboxaldehyde. 

30 To a solution of 5-bromo-2-methoxy-pyridine (8.50 g, 45.2 mmol) in 100 mL 

dry ether under argon at -64°C was added 1 .6 M n-BuLi in hexanes. The resulting 
mixture was stirred at -64°C for 40 minutes and allowed to warm to -35°C. To the 
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5 resulting suspension was added 7.0 mL of dry DMF over 10 minutes. After 1 5 

minutes, the mixture was allowed to warm to 0°C and 75 mL of 5% NH4CI was added. 
The resulting mixture was separated and the aqueous layer extracted with EtOAc (3 x 
75 mL). The organics were combined, dried (MgS0 4 ), filtered and evaporated under 
vacuum to give 2-methoxy-pyridine-5-carboxaldehyde as a tannish solid (recrystallized 
10 from hexane), 3.76 g (60.6%); m.p. 48.5-50°C. 

c. 2-methoxy-3-bromo-pyridine-5-carboxyaldehyde 

To a suspension of 2-methoxypyridine-5-carboxyaldehyde (3.50 g, 25.5 mmol) 
and sodium acetate (2.30 g, 28.1 mmol) in 15 mL of glacial acetic acid was added a 
solution of bromine (1.45 mL, 28.1 mmol) in 20 mL glacial acetic acid and the 

15 resulting mixture heated to 100°C for 18 hours under argon. The mixture was cooled , 
diluted with water (50 mL) and neutralized with 2.0 M NaOH. The resulting mixture 
was extracted with ether (4 x 200 mL), the combined organics dried (MgS0 4 ), filtered 
and evaporated. The crude material was purified on silica gel [gradient, hexanerethyl 
acetate (99:1) to hexane:ethyl acetate (92:8)] to give 2-methoxy-3-bromo-pyridine-5- 

20 carboxyaldehyde as a white solid, 0.97 g ( 1 7.6%). l H NMR (500 MHz, CDC1 3 ): 5 4.11 
(s, 3 H), 8.29 (d, J = 2.0 Hz, 1 H), 8.56 (d, J - 2.0 Hz, 1 H), 9.92 (s, 1 H). 

d. 2-Methoxy-3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2- 
yl)pyridine-5-carboxaldehyde. 

A mixture of 2-methoxy-3-bromo-pyridme-5-carboxyaldehyde (319 mg, 1 .48 
25 mmol), (3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl) boronic acid (545 
mg, 2.22 mmol), potassium carbonate (817 mg, 5.91 mmol) and water (2 mL) in 
anhydrous 1,2-dimethoxyethane (30 mL) was degassed with argon for 15 minutes prior 
to the addition of tetrakis(triphenylphosphine)palladium (0) (342 mg, 0.30 mmol). The 
reaction mixture was heated under reflux for 15 hours, allowed to cool to room 
30 temperature and extracted with ethyl acetate (2 x 100 mL). The organic extracts were 
successively washed with water (100 mL), a saturated aqueous solution of NH 4 C1 (100 
mL), a saturated aqueous solution of NaCl (100 mL), dried over MgS0 4 and filtered. 
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5 Removal of the solvent under reduced pressure gave an oil which was purified by 
column chromatography, using a Biotage 12M cartridge, eluting with 5% ethyl 
acetate/95% hexane. The title compound was isolated in quantitative yield. 
! H NMR (500 MHz, CDC1 3 ): 5 1.24 (s, 6 H), 1.27 (s, 6 H), 1.70 (s, 4 H), 2.09 (s, 3 H), 
4.09 (s, 3 H), 7.07 (s, 1 H), 7.17 (s, 1 H), 7.94 (d, J= 2.0 Hz, 1 H), 8.64 (d, J= 2.0 Hz, 

10 1 H), 10.01 (s, 1 H). 

Example 4: 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl>2-fluoro-4- 
methoxybenzylidene-2,4-thiazolidinedione, also referred to as Compound 4 herein. 

Prepared similar to Example 1 in a 57% yield using 3-(3,5,5,8,8-Pentamethyl- 
15 5,6,7,8-tetrahydro-2-naphthyl)-2-fluoro-4-methoxybenzaldehyde. 

! H NMR (500 MHz; CDCI3): 8 1.25 (s, 6 H); 1 .32 (s, 6 H); 1 .69 (s, 4 H); 2.06 (s, 3 H); 
3.83 (s, 3 H); 6.88 (d, J - 8.5 Hz, 1 H); 7.05 (s, 1 H); 7.18 (s, 1 H); 7.47 (t, J = 8.5 Hz, I 
H); 8.08 (s, 1 H). 

The intermediate 3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-2- 
20 fluoro-4-methoxybenzaldehyde was prepared as follows: 

a. 2-Fluoro-3 -hydroxy-4-methoxybenzaldehyde. 
To a heated solution (80°C) of hexamethylenetetramine (2.8 g, 20 mmol) in 
trifluoroacetic acid (10 mL) was added dropwise over a 50 minutes period 2-fluoro-6- 
methoxyphenol (1.42 g, 10 mmol) in trifluoroacetic acid (10 mL). The mixture was 
25 heated for an additional 1 hour, concentrated and water (50 ml) was added. The 

solution was stirred for 10 minutes and solid potassium carbonate was added until the 
solution was neutral. The solid that formed was collected to afford 1.1 g of 2-fluoro-3- 
hydroxy-4-methoxybenzaIdehyde (65%). J H NMR (500 MHz; DMSO-d6): 6 3.90 (s, 3 
H); 6.98 (d, J = 8.5 Hz, 1 H); 7.31 (t, J = 8.5 Hz, 1 H); 9.66 (br, 1 H); 10.02 (s, 1 H). 
30 b. 2-Fluoro-4-methoxy-3-trifluoromethanesulfonyl benzaldehyde 

To a solution of 2-fluoro-3-hydroxy-4-methoxybenzaIdehyde (1.1 g, 6.47 
mmol) in dichloromethane (50 mL) was added pyridine (0.6 mL, 7.76 mmol) and the 
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5 solution cooled to 0°C. Triflic anhydride (1.3 mL, 7.76 mmol) was added slowly and 
the reaction mixture wanned slowly to room temperature and stirred overnight at room 
temperature. The solution was washed successively with water and brine, dried over 
anhydrous magnesium sulfate, filtered and evaporated. The residue was 
chromatographed and silica gel (eluent: ethyl acetate/ hexane, 1:4) to give 1.21 g of 2- 
10 fluoro-4-methoxy-3-trifluoromethanesulfonyl benzaldehyde (62%). *H NMR (500 
@ MHz; CDC1 3 ): 5 4.03 (s, 3 H), 6.95 (d, J = 8.0 Hz, 1 H), 7.89 (dd, J, = 8.0 Hz, J 2 = 9.0 

Hz, 1 H), 10.20 (s, 1 H). 

c. 2-Fluoro-4-methoxy-3-trifluoromethanesulfonyl benzaldehyde. 
A mixture of 2«fluoro-4-methoxy-3-trifluoromethanesulfonyl benzaldehyde 
15 (1.21 g, 4.01 mmol), (3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl) boronic 
acid (1.08 g, 4.41 mmol) and potassium carbonate (2.22 g, 16.04 mmol) in 1,2- 
dimethoxyethane (30 mL) and water (2 mL) was degassed with argon for 30 minutes. 
Tetrakis(triphenylphosphine)palladium(0) (0.23 g, 0.2 mmol) was added and the 
mixture heated at reflux under argon for 16 hours. The solution was cooled to room 
20 temperature, diluted with ethyl acetate and washed successively with water and brine, 
dried over anhydrous magnesium sulfate, filtered and evaporated. The residue was 
chromatographed on silica gel (Biotage, eluent: ethyl acetate/ hexane, 0.5:8.5) to give 
g) 0.87 g of 4-methoxy-2-fluoro-3^3,5,5,8,8-pentameft^ 

yl) benzaldehyde (62%). l H NMR (500 MHz; CDCI3): 6 1 .26 (s, 6 H), 1 .32 (s, 6 H), 
25 1.69 (s, 4 H), 2.07 (s, 3 H), 3.85 (s, 3 H), 7.07 (d, J = 8.8 Hz, 1 H), 7.07 (s, 1 H), 7.19 
(s, 1 H), 7.90 (t, J = 8.8 Hz, 1 H), 10.25 (s, 1 H). 

Example 5: 6-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-5-methoxy-2- 
pyridylidene-2,4-thiazqlidinedione. 
30 Prepared similar to Example 1 in a 2 1 % yield using 6-(3,5,5,8,8-pentamethyl- 

5,6,7,8-tetrahydronaphthalen-2-yl)-5-methoxy-pyridine-2-carboxaldehyde. 
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5 'H NMR (500 MHz; CDCI3): 5 1.32 (s, 6 H); 1.34 (s, 6 H); 1.72 (s, 3 H); 2.18 (s, 3 H); 
3.87 (s, 3 H); 7.18 (s, 1 H); 7.30 (d, J - 8.4 Hz, 1 H); 7.40 (s, 1 H); 7.50 (d, J = 8.5 Hz, 
1 H); 7.77 (s, 1 H). 

The intermediate 6-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydronaphth-2-yl)-5- 
methoxy-pyridine-2-carboxaldehyde was prepared as follows: 

1 0 a. 2-Bromo-3-hydroxy-6-methyl-pyridine. 

To a solution of 5-hydroxy-2-methylpyridine (8.80 g, 80.6 mmol) in 125 mL of 
pyridine was added a solution of bromine (14.18 g, 88.7 mmol) in 50 mL pyridine 
dropwise. The temperature of the reaction mixture rose to 40°C upon completion of 
addition. After 1 hour the pyridine was removed under vacuum and the resulting solid 

15 was suspended into water (200 mL) and stirred overnight. The solid was collected and 
dried to give the desire product as a brownish solid (8.05 g, 53.1% yield). ! H NMR 
(500 MHz, CDCI3): 6 2.21 (s, 3 H), 6.73 (d, J - 8.1 Hz, 1 H), 6.94 (d, J = 8.1 Hz, 1 H), 
9.36 (brs, 1 H). 

b. 2-Bromo-3-methoxy-6-methyl-pyridine 

20 A stirred mixture of 2-bromo-3-hydroxy-6-methyl-pyridine (7.89 g, 42.0 

mmol), potassium carbonate (1 1.60 g, 83.9 mmol) and iodomethane (8.93 g, 62.9 
mmol, 3.92 mL) in acetone (100 mL) was heated under reflux overnight. The mixture 
was filtered, evaporated and purified on silica gel (hexanerethyl acetate, 95:5 to 9:1) to 
give the desired product as a white solid (7.49 g, 88.3%). *H NMR (500 MHz, CDC1 3 ): 

25 5 2.46 (s, 3 H), 3.87 (s, 3 H), 7.04 (s, 2 H). 

c. 5-Methoxy-6-bromo-pyridine-2-carboxaldehyde. 

A stirred mixture of 2-bromo-3-methoxy-6-methyl-pyridine (2.00 g, 9.9 mmol), 
Cu(II) sulfate pentahydrate (2.47 g, 9.9 mmol), and potassium peroxydisulfate (8.03 g, 
29.7 mmol) in 80 mL of acetonitrile/H 2 0 (1:1) was heated under reflux. After 1 hour, 
30 the dark green mixture was cooled to room temperature and CH2CI2 was added. The 
layers were separated and the aqueous layer further extracted with GH2CI2. The 
organics were combined, dried (MgS0 4 ), filtered and evaporated. The resulting crude 
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5 product was purified on silica gel [Biotage, hexanerethy! acetate (4:1)] to give a white 
solid (0.51 g, 24% yield). 

d. 6-(3,5,5,8,8-Pentamethyl-5,6J,^ 
pyridine-2-carboxaldehyde. 

A mixture of 6-bromo-5-methoxypyridine-2-carboxaldehyde (512 mg, 2.37 
1 0 mmol), (3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl) boronic acid (700 
mg, 2.84 mmol) and potassium carbonate (1.31 g, 9.5 mmol) in 1 ,2-dimethoxyethane 
(22 mL) and water (2 mL) was degassed with argon. Tetrakis(triphenyIphosphine) 
palladium(O) (550 mg, 0.48 mmol) was added and the mixture heated under reflux 
under argon for 24 hours. The solution was cooled to room temperature, diluted with 
1 5 ethyl acetate and washed successively with water and brine, dried over anhydrous 
magnesium sulfate, filtered and evaporated. The residue was chromatographed on 
silica gel (Biotage hexanerEtOAc 9:1) to give 603 mg (75% yield) of 6-(3,5,5,8,8- 
pentamethyl-5,6,7,8-tetrahydro^^ 

'H NMR (500 MHz; CDCb): 8 1.29 (s, 6 H), 1.31 (s, 6 H), 1.70 (s, 4 H), 2.15 (s, 3 H), 
20 3.90 (s, 3 H), 7.20 (s, 1 H), 7.27 (s, 1 H), 7.37 (d, J - 8.5 Hz, 1 H), 8.00 (d, J = 8.5 Hz, 
1H), 10.04 (s,lH). 



Example 6: 3>(l,4-Diisopropyl.6-methyl-l,2,3,4.tetrahydro-7^uinoxalinyl)-4- 
methoxybenzylidene-2,4-thiazolidinedione. 
25 3 ~( 1 ,4-Diisopropyl-6-methyl- 1 ,2,3,4-tetrahydro-7-quinoxalinyl)-4- 

methoxybenzylidene-2,4-thiazolidinedione may be prepared in a similar manner 
described in Example 1 using 3-(l, 4^iisopropyl-6-methyl-l,2,3,4-tetrahydro-7- 
quinoxalinyl)-4-methoxybenzaldehyde. 

The intermediate 3-(l,4-diisopropyI-6-methyM,2,3,4-tetrahydro-7- 
30 quinoxaliny!)-4-methoxybenzaldehyde was prepared as follows: 
a. 6-Methyl- 1 ,2,3,4-tetrahydroquinoxaline. 
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5 To a solution of 6-methylquinoxaline (2 g, 13.87 mmol) and nickel (II) chloride 

hexahydrate (6.6 g, 27.74 mmol) in anhydrous methanol (70 mL) was added in 
portions, sodium borohydride (10.5 g, 277.43 mmol) while maintaining the temperature 
between 0°C and 5°C. The reaction mixture was stirred at 0°C for 20 minutes and at 
room temperature for 4 hours. Removal of the solvent under reduced pressure was 

10 ensued by acidification of the residue with 2N HC1 (600 mL). The mixture was stirred 
at room temperature for 16 hours and filtered. The green filtrate was made basic (pH 
10-11) using concentrated NH4OH (150 mL) and extracted with diethylether (3 x 200 
mL). The ethereal extracts were successively washed with water (2 x 300 mL), a 
saturated aqueous solution of NaCl (150 mL), dried over MgSC>4 and filtered. Removal 

15 of the solvent under reduced pressure gave 6-methyl- 1 ,2,3,4-tetrahydroquinoxaline as a 
solid (880 mg, 43%). 

! H NMR (500 MHz; CDCI3): 5 2.17 (s, 3 H), 3.39-3.40 (m, 4 H), 6.41-6.33 (m, 3 H). 

b. 1 ,4-diisopropyl-6-methyl- 1 ,2,3,4-tetrahydroquinoxaline. 

A mixture of 6-methyl- 1,2,3 ,4-tetrahydroquinoxaline (851 mg, 5.75 mmol), 
20 potassium carbonate (3. 1 8 g, 23 mmol) and 2-iodopropane (4.6 mL, 46 mmol) in dry 
dimethylformamide (10 mL) was heated under reflux for 19 hours, allowed to cool to 
room temperature prior to the addition of water (100 mL) and extracted with ethyl 
acetate (2 x 75 mL). The organic extracts were successively washed with a saturated 
aqueous solution of NH4CI (100 mL), a saturated aqueous solution of NaCl (100 mL), 
25 dried over MgS0 4 and filtered. Removal of the solvent under reduced pressure gave a 
dark orange oil which was purified by column chromatography, using a Biotage 40S 
cartridge, eluting with 5% ethyl acetate / 95% hexane, to give U4-diisopropyl-6- 
methyl- 1,2,3 ,4-tetrahydroquinoxaline as a solid (870 mg, 66%). 
*H NMR (500 MHz; CDC1 3 ): 8 1.19-1.16 (m, 12 H), 2.24 (s, 3 H), 3.16-3.14 (m, 2 H), 
30 3.23-3.21 (m, 2 H), 4.02 (quintet, J - 6.5 Hz, 1 H), 4.08 (quintet, J = 6.5 Hz, 1 H), 6.44 
(d, J - 8.0 Hz, 1 H), 6.49 (s, 1 H), 6.56 (d, J - 8.1 Hz, 1 H). 

c. 7-Bromo-l ,4-diisopropyl-6-methyl-l ,2,3,4-tetrahydroquinoxaline. 
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5 A mixture of l,4-diisopropyl-6-methyl-l,2,3,4-tetrahydroquinoxaline (516 mg, 

2.22 mmol) and tetrabutylammonium tribromide (1.18 g, 2.45 mmol) in anhydrous 
dichloromethane (20 mL) was stirred at room temperature for 4 hours. The solution 
was washed successively with a saturated aqueous solution of NaHC0 3 (150 mL), 
water (150 mL), a saturated aqueous solution of NaCl (150 mL), dried over MgS0 4 and 
1 0 filtered. Removal of the solvent under reduced pressure gave a solid which was 

purified by column chromatography, using a Biotage 40S cartridge, eluting with 5% 
ethyl acetate / 95% hexane, to give 7-bromo-l,4-diisopropyl-6-methyl- 1,2,3,4- 
tetrahydroquinoxaline as a white solid (480 mg, 70%). 

! H NMR(500 MHz; CDC1 3 ): 5 1.16-1.15 (m, 12 H), 2.25 (s, 3 H), 3.16 (s, 4 H), 3.95 
15 (quintet, J = 6.6 Hz, 1 H), 4.00 (quintet, J = 6.6 Hz, 1 H), 6.47 (s, 1 H), 6.73 (s, 1 H). 

d. 3-( 1 ,4-Diisopropyl-6-methyl- 1 ,2,3,4-tetrahydro-7-quinoxaliny l)-4- 
methoxybenzaldehyde. 

A mixture of 7-bromo-l,4-diisopropyl-6-methyl-l,2,3,4-tetrahydroquinoxaline 
(469 mg, 1.51 mmol), 2-methoxy-5-formylphenylboronic acid (407 mg, 2.26 mmol), 

20 potassium carbonate (834 mg, 6.03 mmol) and water (2.5 mL) in anhydrous 1 ,2- 

dimethoxyethane (30 mL) was degassed with argon for 1 5 minutes prior to the addition 
of tetrakis(triphenylphosphine)palladium (0) (349 mg, 0.30 mmol). The reaction 
mixture was heated under reflux for 8.5 hours, allowed to cool to room temperature and 
extracted with ethyl acetate (2 x 100 mL). The organic extracts were successively 

25 washed with water (100 mL), saturated aqueous NH4CI (100 mL), saturated aqueous 
NaCl (100 mL), dried over MgS0 4 and filtered. Removal of the solvent under reduced 
pressure gave an oil which was purified by column chromatography, using a Biotage 
40S cartridge, eluting with 10% ethyl acetate / 90% hexane. The title compound was 
isolated as bright yellow solid (315 mg, 57%). 

30 »H NMR (500 MHz; CDC1 3 ): 5 1.14 (d, J - 6.6 Hz, 6 H), 1.20 (d, J = 6.8 Hz, 6 H), 2.01 
(s, 3 H), 3.19-3.17 (m, 2 H), 3.27-3.25 (m, 2 H), 3.86 (s, 3 H), 3.99 (quintet, J = 6.6 Hz, 
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5 1 H), 4. 1 1 (quintet, J = 6.6 Hz, 1 H), 6.47 (s, 1 H), 6.5 1 (s, 1 H), 7.03 (d, J = 8.7 Hz, 1 
H), 7.72 (d, J = 1.9 Hz, 1 H), 7.84 (dd, J = 8.3 Hz, J = 2.0 Hz, 1 H), 9.90 (s, 1 H). 

Example 7: 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphtty 
hydroxybenzylidene-2,4-thiazolidinedione. 
10 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-teti^ydro-2-naphthyl)-^methoxy-6- 

. hydroxybenzylidene-2,4-thiazolidinedione may be prepared in a similar manner as 
described in Example 1 using 3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)- 
4-methoxy-6-hydroxybenzaldehyde. 

The intermediate 3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2.naphthyl)-4- 
1 5 methoxy-6-hydroxybenzaldehyde was prepared as follows: 

a. 3-Bromo-6-hydroxy-4-methoxy-benzaldehyde. 

A mixture of 2-hydroxy-4-methoxy-benzaldehyde (3.04 g, 20 mmol) and 
tetrabutylammonium tribromide (6.40 g, 20 mmol) in anhydrous dichloromethane (200 
mL) was stirred at room temperature for 24 hours. The solution was washed 

20 successively with a saturated aqueous solution of NaHC03 (150 mL), water (150 mL), 
a saturated aqueous solution of NaCl (150 mL), dried over MgS04 and filtered. 
Removal of the solvent under reduced pressure gave a solid which was purified by 
column chromatography, using a Biotage 40M cartridge, eluting with 5% ethyl acetate / 
95% hexane to give 3-bromo-6-hydroxy-4-methoxy-benzaldehyde as a white solid 

25 (3.50 g, 76%). 

>H NMR (500 MHz; CDC1 3 ): 5 3.94 (s, 3 H), 6.47 (s, 1 H), 7.67 (s, 1 H), 9.68 (s, 1 H), 
11.43 (s, 1 H). 

b. 3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-6- 
hydroxybenzaldehyde. 

30 A mixture of 3-bromo-6-hydroxy-4-methoxy-benzaldehyde (2 g, 8.66 mmol), 

(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl) boronic acid (3.18 g, 12.99 
mmol), potassium carbonate (4.79 g f 34.63 mmol) and water (4 mL) in anhydrous 1,2- 
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5 dimethoxyethane ( 1 40 mL) was degassed with argon for 1 5 minutes prior to the 

addition of tetraWs(triphenylphosphine)paIladium(0) (2.0 g, 1.73 mmol). The reaction 
mixture was heated under reflux for 15 hours, allowed to cool to room temperature and 
extracted with ethyl acetate (2 x 100 mL). The organic extracts were successively 
washed with water (100 mL), a saturated aqueous solution of NH4CI (100 mL), a 

10 saturated aqueous solution of NaCl (100 mL), dried over MgS0 4 and filtered. Removal 
of the solvent under reduced pressure gave an oil which was purified by column 
chromatography, using a Biotage 40M cartridge, eluting with 5% ethyl acetate / 95% 
hexane, to give 3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-6- 
hydroxybenzaldehyde as a white solid (2.2 g, 73%). 

15 ] H NMR (500 MHz; CDCI3): 8 1.28 (s, 6 H), 1.33 (s, 6 H), 1.70 (s, 4 H), 2.08 (s, 3 H), 
3.84 (s, 3 H), 6.51 (s, 1 H), 7.07 (s, 1 H), 7.15 (s, 1 H), 7.31 (s, 1 H), 9.73 (s, 1 H), 
11-53 (s, 1H). 

Example 8: 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyiH,6- 

20 dimethoxybenzylidene-2,4-thiazolidinedione. 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8.terrahydro-2-naphthyl)-4,6- 
dimethoxybenzylidene-2,4-thiazolidinedione may be prepared in a similar manner as 
described in Example 1 using 3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)- 
4,6-dimethoxybenzaldehyde. 

25 The intermediate 3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6- 

dimethoxybenzaldehyde was prepared as follows: 

To a solution of 3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthylH- 
methoxy-6-hydroxybenzaldehyde (1.04 g, 2.95 mmol) in acetone (20 mL) was added 
dimethylsulfate (0.37 mL, 3.84 mmol) and potassium carbonate (490 mg, 3.55 mmol). 

30 The reaction mixture was stirred at room temperature for 15 hours and extracted with 
ethyl acetate (2 x 50 mL). The organic extracts were successively washed with water 
(100 mL) and a saturated aqueous solution of NaCl (100 mL), dried over MgSQ 4 and 
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5 filtered. Removal of the solvent under reduced pressure gave 3-(3,5,5,8,8-pentamethyl- 
5,6,7,8-tetrahydro-2-naphthyl)-4,6-dimethoxybenzaldehyde (1.05 g, 97%). 
*H NMR (500 MHz; CDCb): 5 1 .26 (s, 6 H), 1 .3 1 (s, 6 H), 1 .69 (s, 4 H), 2.06 (s, 3 H), 
3.87 (s, 3 H), 3.99 (s, 3 H), 6.50 (s, 1 H), 7.05 (s, 1 H), 7.13 (s, 1 H), 7.67 (s, 1 H), 
10.35 (s, 1 H). 

10 

Example 9: 3-(5,5,8,8-Tetramethyl-5,6,7 f 8-tetrahydro-2-naphthyl)-2,4- 
dimethoxybenzylidene-2,4-thiazolidinedione. 

3-(5,5,8,8-Teti^ethyl-5,6J,8-tetrahydro-2-naphthyl)-2,4- 
dimethoxybenzylidene-2,4-thiazolidinedione may be prepared in a similar manner as 
15 described in Example 1 using 3-(5,5,8,8-tetramethyl-5,6 > 7 f 8-tetrahydronaphthylen-2- 
yl)-2,4-dimethoxy-benzaldehyde. 

The intermediate 3-(5,5 > 8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2,4- 
dimethoxy-benzaldehyde was prepared as follows: 

a. 6-(2,6-Dimethoxyphenyl)- 1 , 1 ,4,4-tetramethy- 1 ,2,3.4- 
20 tetrahydronaphthlene. 

A mixture of 2,6-dimethoxy-phenylboronic acid (1 .0 g, 5.48 mmol), 6-bromo- 
1,1,4,4 tetramethyl,2,3,4-tetrahydronaphthalene (0.73 g, 2.74 mmol) and potassium 
carbonate (1.50 g, 10.96 mmol) in 1 ,2-dimethoxyethane (20 mL) and water (1.0 mL) 
was degassed with argon for 15 minutes. Tetrakis(triphenylphosphine)palladium(0) 

25 (0.60 g, 0.54 mmol) was added and the mixture heated at reflux under argon for 5 
hours. The solution was cooled to room temperature, diluted with ethyl acetate and 
washed successively with water and brine, dried over anhydrous magnesium sulfate, 
filtered and evaporated. The residue was chromatographed on silica gel (eluent: ethyl 
acetate/ hexane, 1:9) to give 0.92 g of 6-{2,6-Dimethoxyphenyl)-l,l,4,4-tetramethy- 

30 1 ,2,3,4-tetrahydronaphthlene. 

b. 6-(5-Bromo-2,6-dimethoxyphenyI)-l f 1 ,4,4-tetramethy- 1 ,2,3,4- 
tetrahydronaphthlene. 
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5 To a solution of 6-(2,6-dimethoxyphenyl)-l,l,4,4-tetramethy-l,2,3,4- 

tetrahydronaphthlene (340 mg, 1.05 mmol) in dichloromethane (10 mL) was added 
pyridinium tribromide (335 mg, 1.05 mmol) and the reaction mixture stirred at room 
temperature overnight. The solution was diluted with ethyl acetate and washed 
successively with water and brine, dried over anhydrous magnesium sulfate, filtered 

10 and evaporated. The residue was purified on silica gel (eluent: ethyl acetate/ hexane, 
0.5:9.5) to give 0.24 g (57%) of 6-(5-bromo.2,6-dimethoxyphenyl)-l,l,4,4-tetramethy- 
1,2,3,4-tetrahydronaphthlene. 'H NMR (500 MHz; CDCI3): 6 1.28 (s, 6 H); 1.31 (s, 6 
H); 1 .70 (s, 4 H); 3.35 (s, 3 H); 3.73 (s, 3 H); 7.14 (dd, J, = 1 .5 Hz, J 2 = 8.5 Hz, 1 H); 
7.15 (dd, J, = 2.0 Hz, h= 8.5 Hz, 1H); 7.30 (d, J - 8.0 Hz, 1H); 7.36 (d, J = 1.5 Hz, 

15 lH);7.45(d, 

J = 8.0 Hz , 1 H), 7.95 (br, 1 H). 

c. 3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2,4«dimethoxy. 
benzaldehyde. 

To a solution of 6-(5-bromo-2,6-dimethoxyphenyl)-l,l,4,4-tetramethy- 1,2,3,4- 
20 tetrahydronaphthlene (0.24 g, 0.55 mmol) in anhydrous THF (6 mL) was added at - 
78°C under argon n-BuLi (1.6 M in hexane, 0.7 mL, 1.1 mmol). The solution was 
stirred for 5 minutes at -78°C and N,N-dimethylformamide (0.13 mL, 1.65 mmol) was 
added. The reaction mixture was stirred 2 hours at -78°C then quenched with aqueous 
ammonium chloride and brought to room temperature. The solution was diluted with 
25 ethyl acetate and washed successively with water and brine, dried over anhydrous 
magnesium sulfate, filtered and evaporated. The residue was chromatographed and 
silica gel (eluent: ethyl acetate/ hexane, 1:9) to give 0.14 g (72%) of 3^(5,5,8,8- 
tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2,4-dimethoxy-benzaldehyde. *H NMR 
(500 MHz; CDCI3): 5 1 .29 (s, 6 H); 1 .32 (s, 6 H); 1 .72 (s, 4 H); 3.37 (s, 3 H); 3.83 (s, 3 
30 H); 6.83 (d, J = 9.0 Hz, 1 H); 7.14 (dd, J, = 2.0 Hz, J 2 = 8.5 Hz, 1 H); 7.33 (d, J = 8.0 
Hz, 1 H); 7.36 (s, 1 H); 7.85 (d, J = 8.5 Hz, 1 H); 10.29 (s, 1 H). 
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5 Example 10: 3-(l-Isopropyl-7-methyl-l,2,3,4-tetrahydro-6-quinoliny!)-4- 
methoxybenzylidene-2,4-thiazolidinedione. 

3 -( 1 -Isopropy 1 -7-methy 1- 1 ,2 ,3 ,4-tetraJiydro-6-quinoliny l)-4- 
methoxybenzylidene-2,4-thiazolidinedione may be prepared in a similar manner as 
described in Example 1 using 3-(l-Isopropyl-7-methyl-l,2,3,4-tetrahydro-6- 

1 0 quinolinyl)-4-methoxybenzaldehyde. 

The intermediate 3-( 1 -Isopropyl-7-methyl- 1 ,2,3 ,4-tetrahydro-6-quinolinyl)-4- l|g > 

methoxybenzaldehyde was prepared as follows: 

a. 1 -Isopropyl-7-methyl- 1 ,2,3,4-tetrahydro-6-bromoquinoline. 

To a cooled solution of 7-methyl quinoline (5.00 g, 35 mmol) and nickel (II) 

15 chloride hexahydrate (1 .40 g, 6 mmol) in methanol (130 mL) was added sodium 

borohydride (5.50 g, 140 mmol) portionwise. The reaction mixture was stirred at 0°C 
for 1 hour and then at room temperature for 3 hours. Hydrochloric acid (2N, 200 mL) 
was added to the black residue and the mixture stirred at room temperature until 
disappearance of the black precipitate. The acidic solution was neutralized with 

20 concentrated ammonium hydroxide and extracted with ether. The organic layer was 
washed with brine and dried over anhydrous magnesium sulfate, filtered and 
evaporated to give 5.28 g of 7-methy 1-1, 2,3, 4-tetrahydro-quinoline (100%), used 
without further purification. A mixture of 7-methyl- 1 ,2,3 ,4-tetrahydro-quinoline (1.20 
g, 8.2 mmol), potassium carbonate (2.3 g, 16.4 mmol) and isopropyl iodide (3.3 mL, 

25 32.8 mmol) in N,N-dimethylformamide (10 mL) was heated at 60°C with stirring for 24 
hours. The solution was cooled to room temperature and washed successively with 
water and brine, dried over anhydrous magnesium sulfate, filtered and evaporated to 
give 1.28 g (82%) of l-isopropyl-7-methyl-l,2,3,4-tetrahydro-quinoline. To a solution 
of l-isopropyl-7-methyl-l,2,3,4-tetrahydro-quinoline (1.04 g, 5.5 mmol) in 

30 dichloromethane was added tetrabutylammonium tribromide (2.65 g, 5.5 mmol) and the 
solution stirred at room temperature for 5 hours. The solution was washed successively 
with water and brine, dried over anhydrous magnesium sulfate, filtered and evaporated. 
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5 The residue was chromatographed and silica gel (ethyl acetate/ hexane, 1 :9) to give 
1.00 g of 6-bromo-l-isopropyl-7-methyI-U2,3,4-tetrahydro-quinoline (67%). 
'H NMR (500 MHz; CDC1 3 ): 6 1.10 (s, 3 H); 1.11 (s, 3 H); 1.81 (m, 2 H); 2.20 (s , 3 
H); 2.64 (m, 2 H); 3.0.8 (m, 2 H); 3.5 (m, 1 H); 6.94 (s , 1 H); 6.54 (s, 1 H); 7.08 (s, 1 
H). 

10 b. 3-( 1 -Isopropyl-7-methyl- 1 ,2,3,4-tetrahydro-6^uinolinyl>4- 

methoxybenzaldehyde. 

A mixture of 6-bromo-l-isopropyl-7-methyH,2,3,4-tetrahydro-quinoline (0.85 
g, 3.16 mmol), 2-methoxy-5-formyl boronic acid (1.13 g, 6.31 mmol) and potassium 
carbonate (1.70 g, 12.64 mmol) in 1,2-dimethoxyethane (30 mL) and water (1 .5 mL) 

15 was degassed with argon for 15 minutes. Tetrakis(triphenylphosphine)palladium(0) 
(0.80 g, 0.63 mmol) was added and the mixture heated at reflux under argon for 35 
hours. The solution was cooled to room temperature, diluted with ethyl acetate and 
washed successively with water and brine, dried over anhydrous magnesium sulfate, 
filtered and evaporated. The residue was chromatographed and silica gel (eluent: ethyl 

20 acetate/ hexane, 1 :9) to give 0.81 g of 3-(l-isopropyl-7.methyl-l,2,3,4-tetrahydro-6- 
quinolinyl)-4-methoxybenzaldehyde (79%). *H NMR (500 MHz; CDCb): 5 1.18 (s, 3 
H); 1.20 (s, 3 H); 1.94 (m, 2 H); 2.06 (s, 3 H); 2.72 (m, 2 H); 3.18 (m, 2 H); 3.85 (s, 3 
H); 4.16 (m, 1 H); 6.57 (s, 1 H); 6.78 (s, 1 H); 7.02 (d, 1 H); 7.69 (d, 1 H); 7.34 (s, 1 
H); 7.84 (m, 1 H); 9.89 (s, 1 H). 

25 

Example 11: 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthylM,5- 
dimethoxybenzylidene-2,4-thiazolidinedione. 

3-(3,5,5,8,8~Pentamethyl-5,6,7,8-teti^ydro.2-naphthyl)-4,5- 
dimethoxybenzylidene-2,4-thiazolidinedione may be prepared in a similar manner as 
30 described in Example 1 using 3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl> 
4,5-dimethoxybenzaldehyde prepared from 3-bromo-4,5-dimethoxybenzaldehyde. 
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5 The intermediate 3-bromo-4,5-dimethoxybenzaldehyde was prepared as 

follows: 

To a solution of 5-bromovanilltn (2.00 g, 8.65 mmol) in acetone (50 mL) was added 
potassium carbonate (1.4 g, 10.38 mmol) and dimethylsulfate (1 mL, 10.38 mmol). The 
solution was stirred at room temperature for 16 hours. The reaction mixture was 
10 diluted with ethyl acetate and the organic layer was washed successively with water 
and brine, dried over anhydrous magnesium sulfate, filtered and evaporated to afford 
1 .88 g of 3-bromo-4,5-dimethoxybenzaldehyde (89%). 

Example 12: 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-2-fluoro-4- 

1 5 methoxybenzyhdene)-2-thioxo-4-thiazolidinedione. 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)«2-fluoro-4- 
methoxybenzylidene)-2-thioxo-4-thiazolidinedione was prepared in a similar manner as 
described in Example 2 in a 57 % yield using intermediate 3-(3,5,5,8,8-Pentamethyl- 
5,6,7,8-tetrahydro-2-naphthyl)-2-fluoro-4-methoxybenzaldehyde described in Example 

20 4. 'H NMR (500 MHz; CDC1 3 ) 1 -25 (2 s, 6 H); 1 .32 (2 s, 6 H); 1 .69 (s, 4 H); 2.05 (s, 3 
H); 3.84 (s, 3 H); 6.88 (d, J = 8.5 Hz, 1 H); 7.05 (s, 1 H); 7.18 (s, 1 H); 7.41 (t, J - 8.5 
Hz, 1 H); 7.89 (s, 1 H). 

@ 

Example 13: 3-[(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
25 methoxybenzyl]-2,4-thiazolidinedione, also referred to as Compound 13 herein. 
To a solution of 4-methoxy-3-(3,5,5,8,7-pentamethyl-5,6,7,8- 
tetrahydronaphlhalen-2-yl) benzyl alcohol (195 mg, 0.57 mmol) in acetic acid (glacial, 
3 mL) was added HBr (48%, 1 mL) and the resulting mixture heated at reflux for 2 
hours. The solution was cooled to room temperature, diluted with ethyl acetate and 
30 washed successively with water and brine, dried over anhydrous magnesium sulfate, 

filtered and evaporated to afford 200 mg of crude 4-methoxy-3-(3,5,5,8,7-pentamethyl- 
5,6,7,8-tetrahydronaphthalen-2-yl) benzyl bromide. To a stirred solution of 2,4- 
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5 thiazolidinedione (133 mg, 1.14 mmol) in anhydrous THF (6 mL) was added, at -78°C 
under argon, n-BuLi (1.6M in hexane, 1 .5 mL, 2.4 mmol) dropwise. The mixture was 
maintained at 

-78°C for 15 minutes and then warmed to 0°C for 30 minutes to complete the dianion 
formation. Upon recooling to 

1 0 -78°C, 4-methoxy-3-(3,5,5,8,7-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl) benzyl 
bromide was added in THF (3 mL). After 30 minutes the orange solution was allowed 
to warm to room temperature. After 1.5 hours, the solution was treated with 2N HC1, 
diluted with ethyl acetate and washed successively with water and brine, dried over 
anhydrous magnesium sulfate, filtered and evaporated. The residue was 
15 chromatographed on silica gel (eluent: ethyl acetate/hexane 2:8) to give 61 mg of 5-[4- 
methoxy-3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl)b 
thiazolidine-2,4-dione (24% for 3 steps from benzaldehyde). *H NMR (500 MHz; 
CDC1 3 ): 5 1.27 (s, 6 H); 1.26 (s, 6 H); 1.69 (s, 4 H); 2.08 (s, 3 H); 3.12 (dd, J, = 14.0 Hz 
. J 2 = 9.5Hz, 1 H);3.50(dd, 
20 J, = 14.0 Hz , h = 4.0 Hz, 1 H); 3.76 (s, 3 H); 4.54 (dd, J, = 9.5 Hz , J 2 = 4.0 Hz, 1 H); 
6.89 (d, J = 8.0 Hz, 1 H); 7.03 (d, J = 2 Hz, 1 H); 7.07 (s, 1 H); 7.14 (s, 1 H); 7.17 (dd, 
Ji = 8.0 Hz , h = 2.0 Hz, 1 H), 7.95 (br, 1 H). 
Q> The intermediate 4-methoxy-3-(3,5,5,8,7-pentamethyl-5,6,7,8- 

tetrahydronaphthalen-2-yl) benzyl alcohol was prepared as follows: 

25 a - 4 - Me thoxyO-(3,5,5,8,7-pentamethyl-5,6,7,^^ 

benzaldehyde. 

A mixture of 2-methoxy-5-formylphenylboronic acid (2.3 g, 12.80 mmol), 6- 
bromo-l,l,4,4,7pentamethyil,2,3,4-tetrahydronaphthalene (3.0 g, 10.66 mmol) and 
potassium carbonate (5.89 g, 42.64 mmol) in 1 ,2-dimethoxyethane (100 mL) and water 
30 (5 mL) was degassed with argon for 1 5 minutes. 

Tetrakis(tri P henylphosphine)palladium(0) (2.4 g, 2.13 mmol) was added and the 
mixture heated -at reflux under argon for 8 hours. The solution was cooled to room 
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5 temperature, diluted with ethyl acetate and washed successively with water and brine, 
dried over anhydrous magnesium sulfate, filtered and evaporated. The residue was 
chromatographed on silica gel (eluent: 0% to 25% ethyl acetate in hexane) to give 3.43 
g (95%) of 4-methoxy-3-(3,5,5,8,7-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl) 
benzaldehyde. ! H NMR (500 MHz; CDC1 3 ): 6 1.26 (s, 6 H); 1.32 (s, 6 H); 1.70 (s, 4 
10 H); 2.08 (s, 3 H); 3.89 (s, 3 H); 7.06 (d, J = 8.5 Hz, 1 H); 7.09 (s, 1 H); 7.16 (s, I H); 
7.71 (d, J= 2.0 Hz, 1 H); 7.88 (dd, J, = 8.5 Hz , J 2 = 2.0 Hz 1 H), 9.91 (s, 1 H). 

b. 4-Methoxy-3-(3,5,5,8,7-pentamethy!-5,6,7,8-tetrahydronaphthalen-2-yl) 
benzyl alcohol. 

To a solution of 4-methoxy-3-(3, 5, 5,8,7 -pentamethy 1-5, 6,7,8- 
15 tetrahydronaphthalen-2-yl) benzaldehyde (200 mg, 0.59 mmol) in methanol (5 mL) was 
added at 0°C in small portions sodium borohydride (70 mg, 1 .77 mmol). The solution 
was stirred 1 hour at 0°C then quenched with 2N HC1. The reaction mixture was 
diluted with ethyl acetate and washed successively with water and brine, dried over 
anhydrous magnesium sulfate, filtered and evaporated to afford 195 mg (98%) of 4- 
20 methoxy-3-(3,5,5,8,7-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl) benzyl alcohol. 
] H NMR (500 MHz; CDC1 3 ): 5 1.27 (s, 6 H); 1.31 (s, 6 H); 1.69 (s, 4 H); 2.10 (s, 3 H); 
3.78 (s, 3 H); 4.65 (s, 2 H); 6.94 (d, J = 8.5 Hz, 1 H); 7.10 (s, 1 H); 7.14 (s, 1 H); 7.17 
(d, J = 2.0 Hz, 1 H); 7.33 (dd, J, = 8.5 Hz, J 2 = 2.0 Hz,l H). 

25 Example 14: 5-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-6-methoxy-3- 
pyridylidene-2-thioxo-4-thiazolidinedione. 

5-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-6-methoxy-3- 
pyridylidene-2-thioxo-4-thiazolidinedione may be prepared in a similar manner as 
described in Example 2 using intermediate 2-methoxy-3-(3,5,5,8,8-pentamethyl- 

30 5,6,7,8-tetrahydronaphthalen-2-yl)pyridine-5-carboxaIdehyde described in Example 3. 
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5 Example IS: 6-(3,5,5,8,8-Pentamethyl-5,6,7,8-teti^ 
pyridylidene-2-thioxo-4-thiazolidinedione. 

6-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-5-methoxy-2- 
pyridylidene-2-thioxo-4-thiazolidinedione may be prepared in a similar manner as 
described in Example 2 using intermediate 6-(3,5,5 t 8,8-pentamethyl-5,6,7,8- 
1 0 teti^yd^onaphthalen-2-yl)-5-methoxy-pyridine-2-carboxaIdehyde described in 
Example 5. 

Example 1 6: 3-(3,5,5,8,8-Pentamethyl-5,6 ,7,8-tetrahydro-2-naphthyl)-4-methoxy-6- 
hydroxybenzylidene-2-thioxo-4-thia2olidinedione. 
15 3-(3,5,5 ? 8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-6- 

hydroxybenzylidene-2-thioxo-4-thiazolidinedione may be prepared in a similar manner 
as described in Example 2 using intermediate 3-(3,5,5,8,8-pentamethyl-5,6,7,8- 
tetrahydro-2-naphthyl)-4-methoxy-6-hydroxybenzaldehyde described in Example 7. 

20 Example 17: 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6- 
dimethoxybenzylidene-2-thioxo-4-thiazolidinedione. 

3-(3,5,5,8»8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-6- 
hydroxybenzylidene-2-thioxo-4-thiazolidinedione may be prepared in a similar manner 
as described in Example 2 using intermediate 3-(3,5,5,8,8-pentamethyl-5,6,7,8- 

25 tetrahydro-2-naphthyl)-4,6-dimethoxybenzaldehyde described in Example 8. 

Example 18: 3-(l ,4-Diisopropyl-6-methyI-l,2,3,4-tetrahydro-7-quinoxalinyl)-4- 
methoxybenzylidene-2-thioxo-4-thiazolidinedione. 

3-( 1 ,4-Diisopropyl-6-methyl- 1 ,2,3,4-tetrahydro-7-quinoxalinyl)-4- 
30 methoxybenzylidene-2-thioxo-4-thiazolidinedione may be prepared in a similar manner 
as described in Example 2 using intermediate 3-(l,4-diisopropyI-6-methyl-l, 2,3,4- 
tetrahydro-7-quinoxalinyl)-4-methoxybenzaldehyde described in Example 6. 
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5 Example 19: 3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2,4- 
dimethoxybenzylidene-2-thioxo-4-thiazolidinedione. 

3K5,5,8,8-Tetramethyl-5,6J,8-tetrahydro-2-naphthyl)-2,4- 
dimethoxybenzylidene-2-thioxo-4-thiazolidinedione may be prepared in a similar 
manner as described in Example 2 using intermediate 3-(5,5,8,8-tetramethyl-5,6,7,8- 

10 tetrahydronaphthylen-2-yl)-2,4-dimethoxy-benzaldehyde described in Example 9. 

Example 20: 3^1-Isopropyl-7-methyl-l,23,4-teti^ydro-6-quinolinyl>4- 
methoxybenzylidene-2-thioxo-4-thiazolidinedione. 

3-(14sopropyl-7-methyl-l,23Atetrahydro-6-quinolinyl)-4- 
1 5 methoxybenzylidene-2-thioxo-4-thiazolidinedione may be prepared in a similar manner 
as described in Example 2 using intermediate 3 -( 1 -isopropyl-7-methyl- 1 ,2,3 ,4- 
tetrahydro-6-quinolinyl)-4-methoxybenzaldehyde described in Example 1 1. 

Example 21: 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,5- 

20 dimethoxybenzylidene-2-thioxo-4-thiazolidinedione. 

3K3,5,5 > 8,8-Pentamethyl-5,673-teti^ydro.2-naphthyl)-4,5- 
dimethoxybenzylidene-2-thioxo^-thiazolidinedione may be prepared in a similar 
manner as described in Example 2 using intermediate 3-(3,5,5,8,8-pentamethyl-5,6,7,8- 
tetrahydro-2-naphthyi)-4,5-dimethoxybenzaldehyde which may be prepared from 3- 

25 bromo-4,5-dimethoxybenza!dehyde as described in Example 13. 

Example 22: 3-[(3,5,5,8,8-Pentamethyl-5,6>7,8-tetrahydro-2-naphthyl)-2-fluoro-4- 
methoxybenzyl)]-2,4-thiazolidinedione. 

3-[(3 t 5,5,8,8-Pentamethyl-5,6,7 > 8-tetrahydro-2-naphthyl)-2-fluoro-4- 
30 methoxybenzyl)]-2,4-thiazolidinedione may be prepared as described in Example 13 
using intermediate 34(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-2-fluoro- 
4-methoxybenzaldehyde or alternatively by reducing the double bond of Example 4 
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{i.e., S^a^^^^-Pentamethyl^^^.S-tetrahydr^-naphthyO^-fluoro^- 
methoxybenzylidene)-2,4-thiazolidinedione} by methods known in the art. 

Example 23: 5-[(3,5,5,8,8-Pentamethyl-5,67,8-tetrahydro-2-naphthyl)-6-methoxy-3- 
pyridyImethylene]-2,4-thiazolidinedione. 

5- [(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrah^ 
pyridylmethylene]-2,4-thiazolidinedione may be prepared as described in Example 13 
using intermediate 2-methoxy-3-(3,5,5,8,8-pentamethyl-5,6 > 7,8-tetrahydronaphthalen- 
2-yl)pyridine-5-carboxaldehyde or alternatively by reducing the double bond of 
Example 3 (i.e., 5-(3,5 > 5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-6-methoxy-3- 
pyridylidene-2,4-thiazolidinedione) by methods known in the art. 

Example 24: e-fCS^^S^.S-Pentamethyl-S^J^-tetrahydro^-naphthyO-S-methoxy^. 
pyridylmethylene]-2,4-thiazolidinedione. 

6- [(3,5,S,8,8-Pentamethyl-5,6,7,8-te^ 
pyridylmethylene]-2,4-thiazolidinedione may be prepared as described in Example 13 
using intermediate 6^3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yI)-5- 
methoxy-pyridine-2-carboxaldehyde or alternatively by reducing the double bond of 
Example 5 (i.e., 6-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-5-methoxy.2- 
pyridylidene-2,4-thiazolidinedione) by methods known in the art. 

Example 25: 3-[(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methoxybenzyl]-2-thioxo-4-thiazolidinedione. 

3-[(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)^methoxybenzyl]-2- 
thioxo-4-thiazolidinedione may be prepared as described in Example 1 3 using 
intermediate 3-[(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methoxybenzaldehyde described in Example 1 or alternatively by reducing the double 
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5 bond of Example 2 (i.e., S^S^.S^^-Pentamethyl-S^J^-tetrahydro^-naphthyl)^- 
methoxybenzylidene-2«thioxo-4-thiazolidinedione) by methods known in the art. 

Example 26: B-CS.S^^^-Pentamethyl-SAT.S-tetrahydro-l-naphthylH- 
methoxybenzylidene-2-thioxo-4-imidazo!idinedione. 

10 A mixture of 2-thioxo-4-imidazolidinedione (117 mg, 1 .0 mmol), piperidine 

(0.07 mL, 0.7 mmol) and 3-(3,5,5,8,8-pentamethyl-5,6 ,7,8-tetrahydronaphthalen-2-yl)- 
4-methoxy-benzaldehyde (336 mg, 1.0 mmol) in ethanol (15 mL) was heated under 
reflux for 5 hours, allowed to cool to room temperature, diluted with water and 
extracted with ethyl acetate (2 x 60 mL). The organic extracts were washed with 

1 5 saturated aqueous NH4CI (60 mL), saturated aqueous NaCl (60 mL), dried over MgS04 
and filtered. Removal of the solvent under reduced pressure gave a yellow solid that 
was purified by column chromatography, using a Biotage 40S cartridge, eluting with 
ethyl acetate/hexane (1:9). The title compound was isolated as a bright yellow solid 
(310mg,81%). 

20 ! H NMR (500 MHz, DMSO-d*): 6 [1.22 (s) and l.27(s), 12 H], 1.65 (s, 4 H), 2.01 (s, 3 
H), 3.78 (s, 3 H), 6.50 (s, 1 H), 7.02 (s, 1 H), 7.12 (d, J = 8.7 Hz, 1 H), 7.17 (s, 1 H), 
7.57 (d, J = 2.0 Hz, 1 H), 7.75 (dd, J, = 8.7 Hz, J 2 = 2.0 Hz, 1 H), 12.19 (s, 1 H), 12.27 
(s, 1H). 

U C NMR (125 MHz, DMSO-cfc): 6 19.4, 31.7, 33.5, 33.6, 34.7, 55.5, 111.4, 112.3, 
25 124.7, 125.9, 127.2, 127.7, 131.0, 131.8, 132.4, 133.2, 135.0, 141.3, 143.1, 157.5, 
165.9, 178.6. 

The intermediate 4-methoxy-3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro- 
naphthalen-2-yl)benzaldehyde was prepared as described in Example 1. 

30 Example 27: 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
hydroxybenzylidene-2,4-thiazolidinedione. 
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5 Prepared in a similar manner to Example 1 in a 74% yield using 4-hydroxy-3- 

(S^^^^-pentamethyl-S^J^-tetrahydro-naphthalen^-yObenzaldehyde. 
l H NMR (500 MHz; DMSO-d*) 1 .22 (s, 6 H), 1 .27 (s, 6 H), 1 .64 (s, 4 H), 2.07 (s, 3 H), 
7.03 (s, 1H), 7.05 (d, J = 8.7 Hz, 1 H), 7.17 (s, 1 H), 7.28 (d, J = 2.0 Hz, 1 H), 7.45 (dd, 
J,= 8.7 Hz, J 2 = 2.0 Hz, 1 H), 7.74 (s, 1 H), 10.32 (s, 1 H), 12.46 (s, 1 H). 
1 0 The intermediate 4-hydroxy-3-(3,5,5,8,8-pentamethyl-5,6,7,8- 

tetrahydronaphthalen-2-yl)benzaldehyde was prepared as follows: 

To a solution of 4.methoxy-3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro- 
naphthalen-2-yl)benzaldehyde (0.30 g, 0.89 mmol) in anhydrous dichloromethane (10 
ml) at -78°C under argon was added boron tribromide (0. 1 7 mL, 1 .78 mmol). The 
1 5 solution was slowly warmed to room temperature and stirred for 24 hrs. The solution 
was carefully poured onto ice water and extracted with ethyl acetate. The organic layer 
was further washed with water and brine, dried over anhydrous magnesium sulfate, 
filtered and evaporated. The residue was chromatographed on silica gel (Biotage, 
eluent: ethyl acetate/ hexane, 1 :9) to give 0.24 g of product (84%). *H NMR (500 MHz; 
CDC1 3 ) 1.26 (s, 6 H), 1.32 (s, 6,H), 1.71 (s, 4 H), 2.10 (s, 3 H), 5.46 (s, 1 H), 7.1 1 (d, J 
= 8.3 Hz, 1 H), 7.13 (s, 1 H); 7.26 (s, 1 H); 7.69 (d, J - 1.8 Hz, 1 H); 7.83 (dd, J,= 6.8 
Hz, J 2 = 1.8 Hz, 
1 H), 9.89 (s, 1 H). 



20 



25 Example 28: 3-(3,5-Di-r-butyl-4-hydroxyphenyl)-3-methoxybenzylidene-2,4- 
thiazolidinedione. 

Prepared in a manner similar to Example 1 in a 50% yield using 3-(3,5-di-r- 
butyl-4-hydroxyphenyl)-3-methoxybenzaldehyde. 

l H NMR (500 MHz, DMSO-d*) 1.41 (s, 18 H), 3.84 (s, 3 H), 7.07 (s, 1 H), 7.24 (d, 
30 J = 8.0 Hz, 1 H), 7.28 (s, 1 H), 7.53 (m, 2 H), 7.83 (s, 1 H), 12.5 (s, 1 H). 

The intermediate 3-(3,5-di-r-butyl-4-hydroxyphenyl)-3-methoxybenzaldehyde 
was prepared in a manner similar to the procedure described in Example 1 b using 4- 
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5 bromo-2,6-di-/-butylphenol (0.50 g, 1.75 mmol), 2-methoxy-5-formylphenyl boronic 
acid (0.315 g, 1.75 mmol), tetrakis(triphenylphosphine)palladinm(0) (0.20 g, 0.175 
mmol), K 2 C0 3 (0.95 g, 7.0 mmol), dimethoxyethane (15 mL) and H 2 0 (1 mL); 367 mg, 
61 % yield. 

] H NMR (500 MHz; CDCI3) 1.48 (s, 18 H), 3.93 (s, 3 H), 5.30 (s, 1 H), 7.08 (d, J = 8.0 
10 Hz, 1 H), 7.36 (s, 2 H), 7.80-7.85 (m, 2 H), 9.94 (s, 1 H). 

Example 29: 3-(3,5,5,8,8«Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methoxybenzylidene-2,4-imidazolidinedione. 

A mixture of 2,4-imidazolidinedione (101 mg, 1.0 mmol), pyrrolidine (0.04 mL, 

1 5 0.5 mmol) and 3-(3,5,5,8,8-pentamethyI-5,6,7,8-tetrahydronaphthalen-2-yl)-4- 

methoxy-benzaldehyde (336 mg, 1.0 mmol) in ethanol (15 mL) was heated under reflux 
for 24 hours, allowed to cool to room temperature and extracted with ethyl acetate (2 x 
100 mL). The organic extracts were washed with saturated aqueous NH4CI (60 mL), 
saturated NH4CI (70 mL), saturated aqueous NaCl (60 mL), dried over MgS0 4 and 

20 filtered. Removal of the solvent under reduced pressure gave a yellow solid that was 
purified by column chromatography, using a Biotage 40S cartridge, eluting with ethyl 
acetate/hexane (3:7). The title compound was isolated as a yellow solid (270 mg, 
65%). 

'H NMR (500 MHz, DMSO^): 5 1.22 (s, 6H), 1.27 (s, 6H), 1.65 (s, 4H), 2.00 (s, 3H), 
25 3.75 (s, 3H), 6.42 (s, 1H), 7.01 (s, 1H), 7.08 (d, J - 8.7 Hz, 1H), 7.15 (s, 1H), 7.38 (d, J 
= 2.0 Hz, 1H), 7.62 (dd, J - 2.6 Hz, J = 8.8 Hz, 1H), 10.52 (s, 1H), 11.13 (s, 1H). 
13 CNMR (125 MHz, DMSO-d*): 6 19.4, 31.7, 33.5, 33.6, 34.7, 55.4, 108.8, 111.3, 
125.3, 126.2, 127.1, 127.7, 130.4, 130.9, 131.8, 133.1, 135.2, 141.2, 143.0, 155.7, 
156.7, 165.6. 

30 The intermediate 4-methoxy-3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro- 

naphthalen-2-yl)benzaldehyde was prepared as described in Example 1 . 
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Example 30: 3-(3,5,5,8,8-Pentamethyl-5 f 6,7,8-tetrahydro.2-naphthyl).4- 
dimethylaminoben2ylidene-2,4-thiazolidinedione. 

To a solution of toluene (30 mL) containing piperidine (0.2 mL) and acetic acid 
(0.2 mL) were added 2,4-thiazoIidinedione (2.34 g, 20 mmol) and 4-dimethylamino-3- 
(3,5,5,8,8-pentamethyl-5,6,7,8.tetrahydronaphtalen-2-yl)benzaldehyde (7.0 g, 20 
mmol). The reaction mixture was heated at reflux for 4 hours with continuous removal 
of water using a Dean-Stark water separator. After cooling to room temperature, a 
yellow solid formed that was collected and washed with ethanol, dried under vacuum to 
give 5.7 g of 5.[4-dimethylamino-3-(3,5,5,8,8-pentamethyl-5,6,7,8. 
tetrahydronaphtalen-2-yl)benzylidene] thiazolidine-2,4-dione. The organic layers were 
15 combined and evaporated. Trituration from ethanol afforded 1 .4 g more of product 
(78%). »H NMR (300 MHz; d-DMSO): 1.21 (s , 3H); 1.24 (s, 3H); 1.27 (s , 6H); 1.65 
(s, 4H); 2.05 (s, 3H); 2.55 (s, 6H); 7.06 (d, J= 9Hz, 1H); 7.13 (s, 1H); 7.20 (s, 1H); 
7.21 (d, J= 2.4 Hz, 1H); 7.46 (dd, J,= 2.1 Hz, J 2 = 8.7Hz, 1H); 7.73 (s, 1H); 12.43 (s, 
1H). 

20 The intermediate 4-dimethylamino-3-(3,5,5,8,8-pentamethyl-5,6,7,8- 

tetrahydronaphtalen-2-yl)benzaldehyde was prepared as follows: 

a. 3-Bromo-4-(dimethylamino)-benzaldehyde. 

To a solution of 4-(dimethylamino>benzaldehyde (10.0 g, 67.03 mmol) in 
dichloromethane (250 mL) was added pyridinium tribromide (21.4 g, 67.03 mmol). 
25 The reaction mixture was stirred at room temperature overnight. The solution was 
washed successively with water and brine, dried over anhydrous magnesium sulfate, 
filtered and evaporated. Choromatography on silica gel (15% EtOAc in hexane) 
afforded 14.06 g of 3-bromo-4-(dimethylamino)-benzaldehyde (92%). 

b. 4-Dimethylamino-3K3,5,5,8,7-pentamethyl-5,6,7,8-tetrahydronaphthalen-2. 
30 yl) benzaldehyde. 

To a solution of 3-bromo-4-(dimethylamino)-benzaldehyde (5 g, 21.92 mmol), 
(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphtalen-2-yl) boronic acid (6.5 g, 26.30 
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5 mmol) in a mixture of toluene (50 mL), ethanol (10 mL) and water (7.5 mL) was added 
potassium carbonate (6.0 g, 43.83 mmol). The solution was degased with argon for 30 
minutes. Tetrakis(triphenylphosphine)palladium(0) (0.50 g, 0.438 mmol) was added 
and the mixture heated at reflux under argon overnight. The solution was cooled to 
room temperature, diluted with ethyl acetate and washed successively with water and 
10 brine, dried over anhydrous magnesium sulfate, filtered and evaporated. The residue 
was chromato graphed on silica gel (8% ethyl acetate in hexane) to give 7.08 g of 4- 
dimethylamino-3-(3,5,5,8,7-pentamethyl-5,6,7,8-tet^ 

benzaldehyde (92 %). *H NMR (300 MHz; DMSO) 1.22 (s, 3H); 1.28 (s, 3H); 1.29 (s, 
3H); 1.31 (s, 3H); 1.69 (s, 4H); 2.07 (s, 3H); 2.64 (s, 6H); 6.93 (d, J = 8.4 Hz, 1H); 
15 7.13 (s, 1H); 7.15 (s, 1H); 7.58 (d, J = 2.4 Hz, 1H); 7.75 (dd, J| = 8.7 Hz , J 2 = 2.1 Hz, 
1H); 9.80 (s, 1H). 

Example 31 : 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
chlorobenzylidene-2,4-thiazolidinedione. 

20 To a solution of toluene (30 mL) containing piperidine (0.26 mL, 2.64 mmol) and 

acetic acid (0.26 mL) were added 2,4-thiazolidinedione (1.03 g, 8.81 mmol) and 4- 
chIoro-3-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphtalen-2-yl)benzaldehyde (3.0 g, 
8.81 mmol). The reaction mixture was heated at reflux for 12 hours with continuous 
removal of water using a Dean-Stark water separator. After cooling to room 

25 temperature, a yellow solid formed that was collected and washed with ethanol, dried 
under vacuum to give 2.7 g of 5-[4-chloro-3-(3,5,5,8,8-pentamethyl-5,6,7,8- 
tetrahydronaphtalen-2-yl)benzylidene] thiazo!idine-2,4-dione (70% yield). ] H NMR 
(300 MHz; DMSO-d*): 1.19 (s, 3H); 1.20 (s, 3H); 1.25 (s, 3H); 1.26 (s, 3H); 1.63 (s, 
4H); 2.01 (s, 3H); 7.07 (s, 1H); 7.26 (s, 1H); 7.52 (d, J=2.1 Hz, 1H); 7.59 (dd, J,= 2.1 

30 Hz, J 2 = 8.1Hz, 1H); 7.71 (d, J= 8.1 Hz, 1H); 7.83 (s, 1H); 12.68 (s, 1H). 

The intermediate 4-chloro-3«(3,5,5,8 f 8-pentamethyl-5,6,7 f 8-tetrahydronaphtalen- 
2-yl)benzaldehyde was prepared as follows: 
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5 a. Ethyl 3-bromo-4-chlorobenzoate. 

To a solution of 3-bromo-4-chlorobenzoic acid (3.00 g, 12.74 mmol) and cesium 
carbonate (6.23 g, 19.1 1 mmol) in acetonitrile (70 mL) was added iodoethane (5.1 mL, 
63.7 mmol). The reaction mixture was heated at reflux overnight. After cooling to 
room temperature, the solution was extracted with ethyl acetate. The organic layer was 
1 0 washed successively with water and brine, dried over anhydrous magnesium sulfate, 
filtered and evaporated. Choromatography on silica gel (biotage, 5% EtOAc in 
hexane) afforded 3.5 g of ethyl 3-bromo-4-chlorobenzoate (97%). *H NMR (300 MHz; 
CDC1 3 ) 1.40 (t, 3H); 4.37 (q, 2H); 7.52 (d, J = 8.1 Hz, 1H); 7.91 (dd, J, = 8.4 Hz, J 2 = 
1.8 Hz, 1H); 8.28 (d, J = 1.8 Hz, 1H). 
15 b. 3 -Bromo-4-chloro-benzyl alcohol. 

To a solution of ethyl-3-bn>mo-4-chlorobenzoate (3.25 g, 12.34 mmol) in toluene 
(70 mL) was added, at -78°C under argon, diisobutylaluminum hydride (1.5M in 
toluene, 24 mL, 37.01 mmol). The reaction mixture was stirred at -78°C for 1 hr then 
methanol (9 mL) and water (18 mL) was added. The solution was warmed up to room 
20 temperature and extracted with ethyl acetate. The organic layer was washed 

successively with water and brine, dried over anhydrous magnesium sulfate, filtered 
and evaporated to give 2.73 g of 3-bromo-4-chloro-benzyl alcohol, 
c. 3-Bromo-4-chloro-benzaldehyde. 

To a solution of 3-bromo-4-chlorobenzyl alcohol (2.73 g, 12.34 mmol) in 
25 dichloromethane (75 mL) was added, at room temperature, pyridinium chlorochromate 
(2.66 g, 12.34 mmol). The reaction mixture was stirred at room temperature for 1 hr 
then filtered over celite. The solvent was removed under reduced pressure and the 
residue chromatographed on silica gel (10% ethyl acetate in hexane) to afford 2.52 g of 
3-bromo-4-chloro-benzaldehyde (93% yield).' l H NMR (300 MHz; CDC1 3 ) 'H NMR 
30 (300 MHz; CDCI3) 7.65 (d, J = 8.1 Hz, 1H); 7.78 (dd, J, = 8.4 Hz, J 2 = 2.1 Hz, 1H); 
8.12 (d, J = 2.1 Hz, 1H). 
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4-chloro-3-(3,5,5,8,7-pentamethyl-5,6,7,8-tetrahydronaphtalen-2-yl) 



10 



15 



20 



25 



benzaldehyde. 

To a solution of 3-bromo-4-chlorobenzaIdehyde (2.5 g, 1 1.39 mmol), (3,5,5,8,8- 
pentamethyl-5,6,7,8-tetrahydronaphtalen-2-yl) boronic acid (3.1 g, 12.53 mmol) in a 
mixture of toluene (25 mL), ethanol (5 mL) and water (4 mL) was added potassium 
carbonate (3.15 g, 22.78 mmol). The solution was degased with argon for 30 minutes. 
Tetrakis(triphenylphosphine)palladium(0) (0.26 g, 0.23 mmol) was added and the (|p 
mixture heated at reflux under argon overnight. The solution was cooled to room 
temperature, diluted with ethyl acetate and washed successively with water and brine, 
dried over anhydrous magnesium sulfate, filtered and evaporated. The residue was 
chromatographed on silica gel (biotage: eluant:ethyl acetate/ hexane, 5:95) to give 3.0 
g of 4-chloro-3-(3,5,5,8,7-pentamethyl-5,6,7,8-tetrahydronaphtalen-2-yl) benzaldehyde 
(77%). ! H NMR (300 MHz; DMSO) 1.18 (s, 3H); 1.20 (s, 3H); 1.24 (s, 3H); 1.26 (s, 
3H); 1.36 (s, 4H); 1.98 (s, 3H); 7.04 (s, 1H); 7.23 (s, 1H); 7.75 (d, J = 7.8 Hz, 1H); 
7.80 (d, J = 1.8 Hz, 1H); 7.88 (dd, J, - 7.8 Hz , J 2 = 1.8 Hz, 1H); 9.99 (s, 1H). 

Example 32: 3K3,5,5,8,8-Pentamethyl-5,6,7,8-teti^ydro-2-naphthyl)-4- 
trifluoromethoxybenzylidene-2,4-thiazoiidinedione, also referred to as Compound 32 



To a solution of toluene (50 mL) containing piperidine (0.84 mL, 8.53 mmol) and 
acetic acid (0.84 mL) was added 2,4-thiazolidinedione (3.3 g, 28.43 mmol) and 4- 
trifluoromethoxy^-(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2- 
yl)benzaldehyde (1 1 .1 g, 28.43 mmol). The reaction mixture was heated at reflux with 
continuous removal of water using a Dean-Stark water separator. After 12 hours at 
reflux 25 mL of toluene was removed by distillation and the solution was cooled to 
room temperature. The yellow solid was collected and taken up in ethanol (40 ml). 
After stirring at room temperature for 1 5 minutes, the pale yellow solid was collected 
and washed with a minimum of ethanol, dried under vacuum to give 6.6 g of 3- 
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5 (3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naph^ 

2,4-thiazolidinedione. The organic layers were combined and evaporated. Further 
crystallization from ethanol afforded an additional 2.0 g to give a total of 8.6 g (61%) 
of product. ! H NMR (300 MHz; DMSO-dk): 1.21 (s, 6H); 1.27 (s, 6H); 1.65 (s, 4H); 
2.04 (s, 3H); 7.08 (s, 1H); 7.26 (s, 1H); 7.62 (m, 2H); 7.70 (dd, J, = 8.0 Hz, J 2 = 1.5Hz, 
10 1H); 7.86 (s, 1H); 12.5 (s, 1H). 
|p The intermediate 4-trifluoromethoxy-3-(3,5 > 5,8,7-pentamethyl-5,6,7,8- 

tetrahydronaphthalen-2-yl) benzaldehyde was prepared as follows: 

a. 3-Bromo-4-trifluoromethoxybenzaldehyde. 

To a solution of 4-trifluorornethoxybenzaldehyde (215 g, 1.13 mol) in a mixture 
15 of TFA (300 mL), CH 2 C1 2 (300 mL) and H 2 S0 4 (150 mL) was added at room 

temperature N-bromosuccinimide (402 g, 2.26 mol) in equal portion over 7 hours. The 
reaction mixture was stirred for 4 days at room temperature, poured into ice-water and 
extracted with CH 2 C1 2 The organic layer was washed with water then treated with 
saturated NaHC0 3 (1.5 L) for 2 hrs. The layers were separated and the organic layer 
20 further washed with water and brine, dried over MgS0 4 , filtered and evaporated. The 
residue was triturated with hexane and filtered. After evaporation of the solvent, the 
residue was distilled to give 3-bromo-4-trifluoromethoxybenzaldehyde (190.2 g, 81°C, 
f|) 1.0mm/Hg,62%). 

b. 4.Trifluororaethoxy-3-(3,5,5,8,7-pentamethyl-5,6,7,8- 
25 tetrahydronaphthalen-2-yl) benzaldehyde. 

To a solution of 3-bromo-4-trifluoromethoxybenzaldehyde (10.0 g, 37.2 mmol), 
(3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydronaphthalen-2-yl) boronic acid (1 1 g, 44.68 
mmol, 1 .2 eq) in a mixture of toluene (100 mL), ethanol (20 mL) and water (15 mL) 
was added potassium carbonate (10.28 g, 74.4 mmol, 2 eq). The solution was degassed 
30 with argon for 40 minutes. Tetrakis(triphenylphosphine)palladium(0) (0.86 g, 0.74 
mmol, 0.02 eq) was added and the mixture heated at reflux under argon for 22 hours. 
The solution was cooled to room temperature, diluted with ethyl acetate and washed 
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5 successively with water and brine, dried over MgS0 4 , filtered and evaporated. The 
residue was chromatographed on silica gel (silica: 70-230 mesh, 60A, 400 g, eluant: 
ethyl acetate/ hexane, 5:95) to give 4-trifluoromethoxy-3-(3,5,5,8,7-pentamethyl- 
5,6,7,8-tetrahydronaphthalen-2-yl) benzaldehyde (1 1.1 g , 76 %). *H NMR (300 MHz; 
CDCI3) 1.25 (s, 6H); 1 .32 (s, 6H); 1.70 (s, 4H); 2.08 (s, 3H); 7.06 (s, 1H); 7.18 (s, 1H); 

10 7.48 (dd, J, = 8.4 Hz, J 2 = 1.5 Hz, 1H); 7.84 (d, J = 2.0 Hz, 1H); 7.88 (dd, J, = 2.0 Hz , 
J 2 = 8.5HzlH), 9.91 (s, 1H). 

Example 33: 3T3-L1 Differentiation In Vitro Assay without insulin. 

The following protocol was used to determine differentiation activity of the 
15 present invention. Differentiation of 3T3-L1 cells was assessed in 96 well plates. 
Two-days after confluence, cells were treated with either a test compound, such as 
Compound 1, or with a control, such as rosiglitazone. Drugs were replaced every 2-3 
days for a total of 7 days. 

Control for folly-differentiated adipocytes: Dexamethasone/ Insulin (2.5 jaM; 10 |Ag/ml, 
20 respectively). 

Working co ncentrations: 10" 10 to 10" 5 M. 

Cell line used : Mouse preadipocyte 3T3-L1, from passages # 3-9 (3,000 cells/well in 
96-well plates). Culture media Growth medium (GM): DME Dulbecco's modified 
Eagle's medium containing 4500 mg/L glucose; 4 mM L-glutamine; 10 U/ml Pen-G; 
25 1 0 mcg/ml Streptomycin and 1 0% Bovine Calf Serum (CS). 

Differentiation medium (DM): DME Dulbecco's modified Eagle's medium containing 
4500 mg/L glucose; 4 mM L-glutamine; 10 U/ml Pen-G; 10 mcg/ml Streptomycin and 
10% Fetal Calf Serum (FCS). 

Lysis procedure : Upon culmination of the treatment using a test compound cells were 
30 washed once with PBS and lysed in situ with 50 \iL 1 0% Hecameg. The lysates were 
further analyzed for their lipid content using the Triglyceride-GPO Trinder reagent 
from Sigma. 
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Example 34: 3T3-L1 Differentiation In Vitro Assay with insulin. 

The following protocol was used to determine differentiation activity of the 
present invention. Differentiation of 3T3-L1 cells was assessed in 96 well plates. Two- 
days after confluence (day 0), cells were treated with either a test compound, such as 
Compound 1 , or with a control, such as rosiglitazone, in the presence of insulin (1.0 
Hg/mL). On day 2 no additional insulin was added in the differentiation medium. 
Drugs were replaced every 2-3 days for a total of 7 days. 

Control for fully-differentiated adipocytes: Dexamethasone/ Insulin (2.5 jiM; 10 ng/ml, 

respectively). 
15 Working concentrations: 10 10 to 10~ 5 M. 

Cell ling used: Mouse preadipocyte 3T3-L1, from passages # 3-9 (3,000 cells/well in 

96-well plates). Culture media Growth medium (GM): DME Dulbecco's modified 

Eagle's medium containing 4500 mg/L glucose; 4 mM L-glutamine; 10 U/ml Pen-G; 

10 mcg/ml Streptomycin and 10% Bovine Calf Serum (CS). 
20 Differentiation medium (DM): DME Dulbecco's modified Eagle's medium containing 

4500 mg/L glucose; 4 mM L-glutamine; 10 U/ml Pen-G; 10 mcg/ml Streptomycin and 

10% Fetal Calf Serum (FCS). 

Lysis procedure: Upon culmination of the treatment using the test compound cells were 
washed once with PBS and lysed in situ with 50 nL 10% Hecameg. The lysates were 
25 further analyzed for their lipid content using the Triglyceride-GPO Trinder reagent 
from Sigma. 

Example 35: Oral Administration of Compound 1 in the Early Intervention Treatment 
of Type 2 Diabetes in db/db Mutant Mice 



30 



Methods 

Animals and Housing 



BNSDOC1D: <WO 0116122A1_L> 



WO 01/16122 



PCT/US00/24222 



113 



5 



Five week-old female db/db mutant mice (C57BL/KsJ-£te +/+ m; Jackson Labs) 
were housed in a fixed 12-12- hr artificial light-dark cycle, and maintained on a 
standard high fat diet (containing at least 1 1% crude fat) provided ad libitum (Teklad S- 



2335). Animals were allowed two days to acclimate in this experimental environment 
prior to the initiation of the study. 



Dosage Groups and Treatment 

Prior to initiation of treatment, the animals were bled from the tail vein (100- 
200|iL of whole blood) and serum levels of glucose and triglycerides were measured in 
duplicate (Trinder kits; Sigma, St.Louis, MO). Based on these initial measures, 
15 animals (not yet hyperglycemic) were sorted into groups with approximately the same 
average serum glucose levels. Once sorted, the animals were housed six per cage and 
provided high fat rodent diet ad libitum. 



10 




20 



Experiment I: (Compound 1) 
Treatment gco\xps(n=6/group): 



1) db/db control (sesame oil) 

2) Compound 1 (0.3mg/kg; twice daily) 

3) Compound 1 (lmg/kg; twice daily) 




25 



Experiment II: (Compound 32) 
Treatment groups(n=6/group): 



1) db/db control (sesame oil) 



30 



2) Compound 32 (0.3mg/kg; once daily) 

3) Compound 32 (lmg/kg; once daily) 

4) Compound 32 (3mg/kg; once daily) 
3) Rosiglitazone (lmg/kg; only daily) 
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Drug is prepared by mixing Compound 1 or 32 in sesame oil, and administered 
to animals in a volume of 5ml/kg/dose. Drug is administered by oral gavage daily at 
the beginning (Compound 1 and 32) and end of the artificial dark cycle (Compound 1; 
12 hour interval). 

Serum Measurements 

To monitor the effect of Compound 1 or 32, animals were bled following a three-hour 
fast at the end of the dark cycle on days 12 of the treatment period. Fasting serum 
glucose and triglyceride levels were measured in duplicate. The blood is kept at room 
temperature to allow coagulation, after which the serum is separated and assayed for 
glucose and triglyceride levels. As shown in Figures 2A, 2B, 4A and 4B, Compound 1 
and 32 prevented the onset of diabetes in both treatment groups with doses as low as 
0.3 mg/kg when administered once (Compound 32) or twice (Compound 1) a day. 
Both serum glucose and triglyceride levels remained well within the normal range 
compared to control animals, which showed the typical hyperglycemia and 
hypertriglyceridemia associated with the onset of type 2 diabetes. 

Example 36: Oral Administration of Compound 1 in the Late Intervention Treatment 
of Type 2 Diabetes in ob/ob Mutant Mice 

Methods 

Animals and Housing 

Five week-old male ob/ob mutant mice (C57BL/6J-o6; Jackson Labs) were 
housed in a fixed 12-12- hr artificial light-dark cycle, and maintained on a standard diet 
provided ad libitum. Animals were allowed two days to acclimate in this experimental 
30 environment prior to the initiation of the study. 

Dosaee Groups and Treatment 



10 
15 



20 

® 

25 
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5 Prior to initiation of treatment, the animals were bled from the tail vein (100- 

200|iL of whole blood) and serum levels of glucose and triglycerides were measured in 
duplicate (Trinder kits; Sigma, St.Louis, MO). Based on these initial measures, 
hyperglycemic animals were sorted into groups with approximately the same average 
serum glucose levels. Once sorted, the animals were housed six per cage and provided 
10 standard rodent diet ad libitum. 

Treatment groups^ =6/ group) : (j§§ 

1) ob/ob control (sesame oil) 

2) Compound 1 (5mg/kg twice daily) 

Drug is prepared by mixing Compound 1 in sesame oil, and administered to 
1 5 animals in a volume of 3ml/kg/dose. Drug is administered by oral gavage twice daily at 
the beginning and end of the artificial dark cycle (12 hour interval). 

Serum Measurements 

To monitor the effect of Compound 1, animals were bled following a three-hour 

20 fast at the end of the dark cycle on days 7 and 14 of the treatment period. Fasting 

serum glucose and triglyceride levels were measured in duplicate. The blood is kept at 

room temperature to allow coagulation, after which the serum is separated and assayed 

for glucose and triglyceride levels. As shown in Figures 3A and 3B, Compound 1 0h 

produced a significant decrease in serum glucose levels following 1 and 2 weeks of 

25 treatment (p<0.05; ANOVA and Fisher's Least Significant Difference; Figure 3A). 

Similarly, treatment with Compound 1 for two weeks significantly reduced triglyceride 
levels compared to control (p<0.05, Figure 3B). 

It will be apparent to those skilled in the art that various modifications and 
30 variations can be made in the present invention without departing from the scope or 
spirit of the invention. Other embodiments of the invention will be apparent to those 
skilled in the art from consideration of the specification and practice of the invention 
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5 disclosed herein. It is intended that the specification and examples be considered as 
exemplary only, with a true scope and spirit of the invention being indicated by the 
following claims. 
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We claim: 

1 . A compound of Formula (I) : 




(I) 

wherein: 

n and m are independently 0 or 1 ; 

Ri and R 2 are 1) independently or together hydrogen, alkyl, substituted 
alkyl, haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
alkoxy, substituted alkoxy, hydroxyl, acyl, amino, mono-substituted amino, di- 
substituted amino, carboxy, carboalkoxy, alkylcarboxamide, substituted 
alkylcaiboxamide, dialkylcarboxamide, substituted dialkylcarboxamide or 
haioalkoxy; or 2) Rj and R2 together with the aromatic ring bonded thereto form 
a cycloalkyl, substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl 
residue that may optionally comprise 1 or 2 heteroatoms selected from O, S, NH 
or N-alkyl; 

R 3 and R4 are independently or together hydrogen, alkyl, substituted 
alkyl, haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
halogen, cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted amino, di- 
substituted amino, alkylsulfonamide, arylsulfonamide, alkylurea, arylurea, 
alkylcarbamate, arylcarbamate, heteroaryl, alkoxy, substituted alkoxy, 
haioalkoxy, thioalkyl, thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, 
substituted alkylcarboxamide, dialkylcarboxamide or substituted 
dialkylcarboxamide; 
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A is -CR^R?- where R6 and R7 are independently or together hydrogen, 
alkyl, substituted alkyl, alkoxy, substituted alkoxy or haloalkoxy; or R* and R 7 
together form a cycloalkyl residue that may optionally comprise 1 or 2 
heteroatoms selected from O, S, NH and N-alkyl; 

@ Ar is Formula (II), (HI), (IV) or (V): 




(II) (HI) 




(TV) (V) 

© 

where Rg, R 9 and Ri 0 are independently or together hydrogen, alkyl, 
substituted alkyl, haloalkyl, alkenyl, substituted alkenyl, alkynyl, substituted 
alkynyl, halogen, cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted 
amino, di-substituted amino, alkylamide, alkylsulfonamide, arylsulfonamide, 
alkylurea, arylurea, alkylcarbamate, arylcarbamate, alkoxy, substituted alkoxy, 
haloalkoxy, thioalkyl, thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, 
substituted alkylcarboxamide, dialkylcarboxamide or substituted 
dialky lcarboxamide ; 
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R 5 is hydrogen, halogen, hydroxy, alkyl or substituted alkyl; 
represents a bond present or absent; and 

W, X, Y and Z are independently or together -C(O)-, -C(S)-, -S-, -O- or 
-NH-residues that together form a 2,4-thiazolidinedione, 2-thioxo-4- 
thiazolidinedione, isoxazolidinedione, 2,4-imidazolidinedione or 2-thioxo-4- 
imidazolidinedione residue; 

or a pharmaceutically acceptable salt thereof 

2. A compound of claim 1 wherein n is 0. 

3. A compound of claim 1 wherein n is 1 . 

4. A compound of claim 2 wherein m is 1 . 

5. A compound of claim 4 wherein R, and R 2 are 1) independently or together 

alkyl, substituted alkyl or hydroxyl; or 2) Ri and R 2 together with the aromatic (% 
ring bonded thereto form a cycloalkyl or substituted cycloalkyl optionally 
comprising 1 or 2 heteroatoms selected from O, NH and N-alkyl; and 

R 3 and R4 are independently or together hydrogen, halogen, alkyl, 
substituted alkyl, haloalkyl, alkoxy, substituted alkoxy, haloalkoxy, amino, 
mono-substituted amino or di-substituted amino. 
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6. A compound of claim 5 wherein W, X, Y and Z form a 2,4-thiazolidinedione, 2- 
thioxo-4-thiazolidinedione, 2-thioxo-4-imidazolidinedione or 2,4- 
imidazolidinedione residue. 

7. A compound of claim 6 wherein Ar is Formula (VI), (VII) or (VIII): 



Rs is alkyl, substituted alkyl, alkenyl, haloalkyl, hydroxy, acyloxy, 
halogen, alkoxy, substituted alkoxy, amino, mono-substituted amino, di- 
substituted amino, alkylamide or haloalkoxy; and 

R 9 and Rio are independent or together hydrogen, halogen, alkyl, 
substituted alkyl, haloalkyl, alkenyl, substituted alkenyl, alkoxy, hydroxyl, 
amino, mono-substituted amino, di-substituted amino, alkylamide or 
haloalkoxy. 

A compound of claim 7 wherein represents the bond is present and the 

compound has the Formula (XV): 




(VI) 



(VII) 



(vm) 



wherein 




(XV) 
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9. A compound of claim 1 wherein Ri and R 2 together with the aromatic ring 
bonded thereto form a substituted cycloalkyl; R3 is methyl, ethyl, 
trifluoromethyl, methoxy or dimethylamino; and R4 is hydrogen. 

10. A compound of claim 1 wherein Ri and R 2 together with the aromatic ring 
bonded thereto form a substituted cycloalkyl; R 3 is methyl, ethyl, 
trifluoromethyl, methoxy or dimethylamino; and R4 is hydrogen, to form a 
residue selected from: 

3,5,5,8,8-pentamethyl-5,6,7,8-tetrahydro-2-naphthyl, 
3-ethyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl, 
3-trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl, 
3-methoxy-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl, or 
3Klimethylamino-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl. 



1 1 . The compound of claim 2 present as: 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methoxybenzylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-2-fluoro-4- 
methoxybenzylidene)-2,4-thiazolidinedione, 

5- (3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl>6-methoxy-3- 
pyridylidene-2,4*thiazolidinedione, 

6- (3,5,5,8,8-Pentamethyl-5,6,7,8'tetrahydro-2-naphthyl)-5-methoxy-2- 
pyridylidene-2,4-thiazolidinedione, 

3-(3,5-Di-r-butyl-4-hydroxyphenyl)-3-methoxybenzylidene-2,4- 
thiazolidinedione or 
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3-(3,5,53,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methoxybenzylidene-2-thioxo^-thiazolidinedione; or a pharmaceutical^ 
acceptable salt thereof. 

The compound of claim 2 present as: 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthy])-4-methoxy-6- 
hydroxybenzylidene-2,4-thiazolidinedione f 

3-(3,5,5,8,8-PentamethyU5,6,7,8-tetrahydro-2-n^>hthyl)-4,6- 
dimethoxybenzylidene-2,4-thiazoIidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro.2-naphthyl)-4,6- 
dihydroxybenzylidene-2,4-thiazolidinedione, 

3-( 1 ,4-Diisopropyl-6-methyl- 1 ^,3,4-tetrahydro-7-quinoxalinyl)-4- 
methoxybenzylidene-2,4-thiazolidinedione, 

S-CS^^^-Tetramethyl-S^J^-tetrahydro^-n^hthyl)^^- 
dimethoxybenzylidene-2,4-thiazolidinedione, 

3-(5,5,8 t 8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methoxybenzylidene-2,4-thiazolidinedione, 

3-( 1 -Isopropyl-7-methy 1- 1 ,2,3 Atetrahydro-6-quinoliny l)-4~ 
methoxybenzylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5 ) 6,7,8-tetrahydro-2-naphthyl).4,5- 
dimethoxybenzylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl).4- 
hydroxybenzyIidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl.5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-5- 
fluorobenzylidene-2,4-thiazolidinedione, or 

3-(3,5,5,8,8-Pentamethyl-5,6J t 8-tetrahydro-2-naphthyl)-4-methoxy-2,5- 
difluorobenzylidene-2,4-thiazolidinedione; or a pharmaceutically acceptable salt 
thereof. 
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13. The compound of claim 2 present as: 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-teti^ydro-2-naphthyl)-2-fluoro-4- 
methoxybenzylidene-2-thioxo-4-thiazolidinedione, 

5-(3,5,5,8,8-Pentamethyl-5,6 > 7,8-tetrahydro-2-naphthyl)-6-methoxy-3- 
pyridylidene-2-thioxo-4-thiazolidinedione, 

eKS.S.S^.S-Pentamethyl-S^J^-tetrahydro^-naphthyO-S-methoxy^- (g|p 
pyridylidene-2-thioxo-4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-6- 
hydroxybenzylidene-2-thioxo-4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6- 
dimethoxybenzylidene-2-thioxo-4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6- 
dihydroxybenzylidene-2-thioxo-4-thiazolidinedione, 

3-( 1 ,4-Diisopropyl-6-methyl- 1 ,2,3,4-tetrahydro-7-quinoxalinyl)-4- 
methoxybenzylidene-2-thioxo^-thiazolidinedione, 

3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2,4- 
dimethoxybenzylidene-2-thioxo-4-thiazolidinedione, 

3-(5,5,8,8-Teti^ethyl-5^7,8-tetr^ |g| 
methoxybenzylidene-2-thioxo-4-lhiazolidinedione, 

3-(l-Isopropyl-7-methyl-l,2,3»4*tetrahydro-6-quinolinyl)-4- 
methoxybenzylidene-2-thioxo-4-thiazolidinedione, 

3-(3,5,5,8,8-PentamethyU5,6J,8-tetrahydro-2-naphthyl)-4,5- 
dimethoxybenzylidene-2-thioxo-4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
hydroxybenzylidene-2-thioxo-4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-5- 
fluorobenzylidene-2-thioxo-4-thiazolidinedione, or 
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3<3,5,5,8,8-Pentamethyl-5,6J,8-t^ 

difluorobenzylidene-2-thioxo-4-thiazolidinedione; or a pharmaceutically 
acceptable salt thereof. 

14. The compound of claim 2 present as: 



5- CS^^^^-Pentamethyl-S.e^^-tetrahydro^-naphthyO^-fluoro^- 
methoxybenzylidene-2-thioxo^imidazolidinedione, 

S^S.S^^.S-Pentamethyl-S^^^-tetrahydro^-naphthyO^-methoxy-S- 
pyridylidene-2-thioxo-4-imidazolidinedione, 

6- (3,5,5,8 > 8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-5-methoxy-2- 
pyridylidene-2-thioxo-4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6 > 7,8-tetrahydro-2-naphthyl)-4-methoxy-6- 
hydroxybenzylidene-2-thioxo-4-imidazolidinedione, 

3-(3,5,5 > 8,8-Pentamethyl-5 > 6,7,8-tetrahydro-2-naphthyl)^,6- 
dimethoxybenzylidene-2-thioxo-4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6- 
dihydroxybenzylidene-2-thioxo-4-imidazolidinedione, 



3-( 1 ,4-Diisopropyl-6-methyI- 1 ,23,4-tetrahydro-7-quinoxaIiny l)-4- 
methoxybenzylidene-2-thioxo-4-imidazolidinedione, 

3-(5 > 5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2,4- 
dimethoxybenzylidene-2-thioxo-4-imidazolidinedione, 

3-(5,5,8,8-Tetramethyl-5,6 t 7,8-tetrahydro-2-naphthyI)-4- 
methoxybenzylidene-2-thioxo-4-imidazolidinedione, 

3-( 1 -IsopropyI-7-methyl- 1 ,2,3,4-tetrahydro-6-quinolinyl)-4- 
methoxybenzylidene-2-thioxo-4-imidazolidinedione, 




3.(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methoxybenzylidene-2-thioxo-4-imidazolidinedione, 
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3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,5- 
dimethoxybenzylidene-2-thioxo-4-imidazolidinedione t 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
hydroxybenzylidene-2-thioxo-4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetr^^ 
fluorobenzylidene-2-thioxo-4-imidazolidinedione or 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetr^^ ||| 
difluorobenzylidene-2-thioxo-4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methoxybenzylidene-2,4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-2-fluoro^ 
methoxybenzylidene-2,4-imidazolidinedione, 

S^.S^.S.S-Pentamethyl-S^J^-teti^ydro^-naphthyO^-methoxyO- 
pyridylidene-2,4-imidazolidinedione > 

6-(3,5,5,8,8-Pentamethyl-5,6J,8-teti^ydxo-2-naphthyl)-5-methoxy-2- 
pyridylidene-2,4-imidazolidinedione, 

3K3,5,5,8,8-Pentamethyl-5,6,7,8-teti^y^^ 
hydroxybenzylidene-2,4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tea^ydro-2-naphthyl)-4,6- @ 




methoxybenzylidene-2,4-imidazolidinedione, 

3-(5,5,8 > 8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2,4- 
dimethoxybenzylidene-2,4-imidazolidinedione, 

3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methoxybenzylidene-2,4-imidazolidinedione, 




dimethoxybenzylidene-2,4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-4,6- 
dihydroxybenzylidene-2,4-imidazolidinedione, 

3 -( 1 ,4-Diisopropy 1-6-methy 1- 1 ,2,3 ,4-tetrahydro-7-quinoxaliny l)-4- 
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3-( 1 -Isopropyl-7-methyJ- 1 ,23,4-tetrahydro-6-quinolinylM- 
methoxybenzylidene-2,4-imidazolidinedione, 

3-(3,5,5 t 8,8-Pentainethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,5- 
dimethoxybenzyIidene-2,4-imidazolidinedione, 

S-Ca^.S^^-Pentamethyl-S^J^-tetrahydro^-naphthyl)^- 
hydroxybenzylidene-2,4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5A7,8-tetrahyd^ 
fluorobenzylidene-2,4-imidazolidinedione, or 

3-(3,5,53,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)^-methoxy-2,5- 
difluorobenzylidene-2,4-imidazolidinedione; or a pharmaceutically acceptable 
salt thereof. 

15. A compound of claim 2 present as 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro- 
2-naphthyl)-4-trifluoromethoxybenzylidene-2,4-thia2olidinedione; or a 
pharmaceutically acceptable salt thereof. 

1 6. A compound of claim 2 present as 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro- 
2-naphthyl)-4-dimethylaminobenzylidene-2,4-thiazolidinedione; or a 
pharmaceutically acceptable salt thereof. 

1 7. A compound of claim 2 present as: 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
chlorobenzylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methylbenzylidene-2,4-thiazoIidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
ethylbenzylidene-2,4-thiazolidinedione, 
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3-(3,5,5,8 t 8-Pentamethyl-5,6,7 t 8-tetrahydro-2-naphthyl)-4- 
trifluoromethy!benzylidene-2,4-thiazolidinedione, 

3K3,5,5,83-Pentamethyl-5,6,7,8-tetrahydro-2-naphthy])-4. 
ethoxybenzylidene-2,4-thiazolidinedione, 

3-(3 t 5,5,8,8-Pentamethyl-5,6J,8-teti^ydro-2-naphthyl)-4-ethoxy-2- 
fluorobenzylidene-2,4-thiazolidinedione, 



3-(3,5,5,8,8-Pentamethyl-5,6,7 ) 8-tetrahydro-2-naphthyl)-4- 
isopropoxybenzylidene-2,4-thiazolidinedione, 

3-{3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methylamino-5-bromobenzylidene-2,4-thiazolidinedione; or 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
aminobenzylidene-2,4-thiazolidinedione; or a pharmaceutical^ acceptable salt 
thereof. 

18. A compound of claim 2 present as: 

3-(3,5 > 5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
acetamidobenzylidene-2,4-thiazo!idinedione, 

3-(3,5,5,8,8-Pentamemyl-5,6J,8-teti^ydro-2-naphthyl)-4-ethoxy-2,5. 
difluorobenzyhdene-2,4-thiazolidinedione, 



3^3-Methoxy-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
trifluoromethoxybenzylidene-2,4-thia2olidinedione ) 

3-(3-Dimemylammo-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)- 
4-trifluoromemoxybenzylidene-2,4-thiazolidinedione, 

3-(3-Trifluoromethyl-5,5 t 8,8-tetramethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-4-methoxybenzylidene-2,4-thiazolidinedione, 

3«(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-4-methylbenzylidene-2,4-thiazolidinedione, 
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3<3-Trifluoromethyl-5 ) 5,8,8-tetramethyl-5,6,7,8-tetrahydro-2- 
naphthyO-^ethylbenzylidene^^-thiazolidinedione, 

3-(3-Trifluoromethyl-5,5,8 s 8-tetramethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-4-trifluoromethoxybenzylidene-2,4-tliiazolidinedione, 

3-(3-Dimethylamino-5,5,8,8-tetramethyl-5,6J,8-tetrahydro-2-^^ 
4-dimethylaminobenzylidene-2,4-thiazolidinedione J 

3-(3-Trifluoromethyl-5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-4-chloroben2ylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-- 
acetoxybenzylidene-2,4-thiazolidinedione, 

S-CS^.S^.S-Pentamethyl-S^^.S-tetrahydro^-naphthyO^-fluoro^- 
hydroxybenzylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6 J,8-tetrahydro-2-naphthyl)-4-( 1 -propen-3- 
yl)-benzylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-PentamethyI-5,6J,8-tetrahydro-2-naphthylH-hydroxy-5- 
fluorobenzylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8^^ 
difluorobenzylidene-2,4-thiazoIidinedione, 

3-(3,5,5,8,8-Pentamethyl-5A7,8-tetrah^^ 
difluorobenzylidene-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5A7,8-tetrahy^ 
difluorobenzylidene-2,4-thiazolidinedione, 

3-(3-TrifluoromethyN5 > 5,8,8-tetramethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-4-dimethylaminobenzylidene-2,4-thia2olidinedioneor 

3-(3-Elhyl.5,5,8,8-tetramethyN5,6J,8-tetrahydro-2-naphthylH- 
trifluoromethoxybenzylidene-2,4-thiazolidinedione; or a pharmaceutical^ 
acceptable salt thereof. 
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19. A compound of claim 7 wherein represents the bond is absent and the 

compound has the Formula (XVI): 




20. The compound of claim 2 present as: 

3-[(3,5,5 > 8,8-Pentamethyl-5,6,7,8-tetrahydro-2.naphthylH- 
methoxybenzyl]-2,4-thiazolidinedione, 

S-KS^.S^.S-Pentamethyl-S^J.S-tetrahydro^-naphthyl)-^ 
trifluoromethoxybenzyl]-2,4-thiazolidinedione, 

3-[(3,5,5,8,8-PentamethyK5,6,7,8-tetrahydro-2-naphthyl)-4- 
dimethylaminobenzyl]-2,4-thiazolidinedione, 

3-[(3,5,5,8 t 8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-2-fluoro-4- 
methoxybenzyl)]-2,4-thiazolidinedione, 

5- [(3,5,5 > 8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-6-methoxy-3- 
pyridylmethylene]-2,4-thiazolidinedione, 

6- [(3,5 > 5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-5-methoxy-2- 
pyridylmethylene]-2,4-thiazolidinedione or 

3-[(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthylH- 
methoxybenzyl]-2-thioxo-4-thiazolidinedione; or a pharmaceutically acceptable 
salt thereof. 



2 1 . The compound of claim 2 present as: 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4-methoxy-6- 
hydroxybenzyl-2,4-thiazolidinedione, 
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3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthy])-4,6- 
dimethoxybenzyl-2,4-thiazolidinedione, 

3-(3,5,5,8,8-Pentaniethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6- 
dihydroxybenzyl-2,4-thiazolidinedione, 

3-(l ,4-Diisopropyl-6-methyl-l t 2,3,4.tetrahydro-7-quinoxalinyl)-4- 
methoxybenzyl-2,4-thiazolidinedione, 

3-(5,5,8,8-Tetramethyl-5,6J,^ 
dimethoxybenzyl-2,4-thiazolidinedione, 

3-(5,5,8,8-Tetramethy]-5,6,7,8-tetrahydro-2«naphthyI)-4- 
methoxybenzyl-2,4-thiazolidinedione f 

3-( 1 -Isopropyl-7-methyl- 1 ,2,3,4-tetrahydro-6-quinolinyl)-4- 
methoxybenzyl-2,4-thiazolidinedione, 

3-(3,5,5,8,8-PentamethyI-5,6J,8-tetrahydro-2-naphthyl)^,^ 
dimethoxyben2yl-2 T 4-thiazolidinedione, 

3-{3,5,5 > 8,8-Pentaroethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
hydroxybenzyl-2,4-thiazolidinedione, 

3-(3,5,5 > 8,8-Pentamemyl-5,6J,8-tetrahy^ 
fluorobenzyl-2,4-thiazolidinedione, or 

3K3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthylM-meth^ 
difluorobenzyl-2,4-thiazolidinedione; or a pharmaceutical ly acceptable salt 
thereof. 

22. The compound of claim 2 present as: 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-2-fluoro-4- 
methoxybenzyl-2-thioxo-4-thiazolidinedione, 

5-(3,5,5,8,8-Pentamethyl.5,6,7,8-tetrahydro-2-naphthyl)-6-methoxy-3- 
pyridylmethylene-2-thioxo-4-thiazolidinedione, 



.0116122A1_I_> 



WO 01/16122 




PCT/USOO/24222 



131 



6-(3,5,5,83-Pentamethyl-5A7,8-tetrahydro-2-naphthyl)-5-methoxy-2- 
pyridylmethy!ene-2-thioxo-4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-4-methoxy-6- 
hydroxyben2yl-2-thioxo-4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6- 
dimethoxybenzyl-2-thioxo-4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6- 0£ 
dihydroxybenzyl-2-thioxo-4-thiazolidinedione, 

3-( 1 ,4-Diisopropyl-6-methyl- 1 ,2,3,4-tetrahydro-7-quinoxalinyl)-4- 
methoxybenzyl-2-thioxo-4-thiazolidinedione, 

3-(5,5,8,8-Teti^ethyl-5,6,7,8-tetrahydro-2-naphthyl>2,4. 
dimethoxyben2yl-2-thioxo-4-thia2olidinedione, 

3-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2.naphthyl)-4- 
methoxybenzyl-2-thioxo-4-thiazolidinedione, 

3-( 1 -Isopropyl-7-methyl- 1 ,2,3 ,4-tetrahydro-6-quinolinyl)-4- 
methoxybenzyl-2-thioxo-4-thiazolidinedione, 

SKS^^.S^-Pentamethyl-S^J^-tetrahydro^-naphthylH^- 
dimethoxybenzyl-2-thioxo-4-thiazolidinedione, 

3-(3,5,5,8,8-Pentarnethyl.5,6,7,8-tetrahydro-2-naphthyl)-4- (g) 
hydroxybenzyl-2-thioxo-4-thiazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)^-methoxy-5- 
fluorobenzyl-2-thioxo-4-thiazolidinedione, or 

3K3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)^-methoxy-2,5- 
difluorobenzyl-2-thioxo-4-thiazolidinedione; or a pharmaceutically acceptable 
salt thereof 

23. The compound of claim 2 present as: 
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3-[(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyI)-4- 
methoxybenzyl]-2-thioxo-4-imidazolidinedione, 

3-[(3,5,5,8,8-Pentaniethyl-5,6J,8-te^^ 
methoxybenzyl)]-2-thioxo-4-imidazolidinedione, 

5- [(3,5,5,8,8-Pentamethyl-5,6,7,8-teti^ydro-2-naphthyl)-6-methoxy-3- 
pyridylmethylene]-2-thioxo-4-imidazolidinedione, 

6- [(3,5,5,8,8-Pentamethyl-5A7,8-tet^ 
pyridylmethylene]-2-thioxo-4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)^methoxy-6- 
hydroxybenzyl-2-thioxo-4-imida2olidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-4,6- 
dimethoxybenzyl-2-thioxo-4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6- 
dihyd^oxybenzyl-2-thioxo-4-imidazolidinedione > 

3-( 1 ,4-Diisopropyl-6-methyl- 1 ,23,4-tetrahydro-7-quinoxalinyl)-4- 
methoxybenzyl-2-thioxo-4-imidazolidinedione, 

3.(5,5,8,8-Tetramethyl.5,6,7,8-tetrahydro-2-naphthyl)-2,4- 
dimethoxybenzyl-2-thioxo^-imidazolidinedione, 

3-(5,5,8,8-Tetramethyl-5,6J,8-tetrahydro-2-naphthyl)-4- 
methoxybenzyl-2-thioxo-4-imidazolidinedione f 

3-( 1 -Isopropyl-7-methyl- 1 ,2,3,4-tetrahydro-6-quinolinyl)-4- 
methoxybenzyl-2-thioxo-4-imida2olidinedione > 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,5- 
dimethoxybenzyl-2-thioxo-4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
hydroxybenzyI-2-thioxo-4-imidazolidinedione, 

3K3,5,53,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyI)-4-methox 
fluorobenzyl-2-lhioxo-4-imidazolidinedione, 
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3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-4-methoxy-2 f 5- 
difluorobenzyl-2-thioxo-4-imidazolidinedione, 

3-[(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4- 
methoxybenzyl]-2,4-imidazolidinedione, 

3-[(3,5,5,8,8-Pentamethyl-5,6,7,8-tetraJiydro-2-naphthyl)-2-fluoro-4- 
methoxybenzyl)]-2,4-imidazolidinedione, 

5- [(3,5,5^,8-Pentamethyl-5,6,7,8-te^ 
pyridybnethylene]-2,4-imidazolidinedione, 

6- [(3,5,5,8,8-Pentamethyl-5,6J,8-tet^ 
pyridylmethylene]-2,4-imida2olidinedione, 

S-CS^.S^^-Pentamethyl-S^^.S-tetrahydro^-naphthyO^methoxy-e- 
hydroxybenzyl-2,4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl>4,6- 
dimethoxybenzyl-2,4-imidazolidinedione, 

3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4,6- 
dihydroxybenzyl-2,4-imidazolidinedione > 

3-(l ,4-Diisopropyl-6-methyl-l ,2,3,4-tetrahydro-7-quinoxalinyl)-4- 
methoxybenzyI-2 > 4-imidazolidinedione, 



S^S^.S^-Tetramethyl-S^J^-tetrahydro-l-naphthyl)^^- 
dimethoxybenzyl-2,4-imidazolidinedione, 

S-CS^^^-Tetramethyl-S^J^-tetrahydro^-naphthyl)^- 
methoxybenzyl-2,4-imidazoIidinedione, 

3-( 1 -Isopropyl-7-methyl- 1 ,2,3,4-tetrahydro-6-quinolinyl)-4- 
methoxybenzyl-2,4-imidazolidinedione, 

3-(3,5,5,8 t 8-Pentamethyl-5,6,7,8-tetrahydro-2-naphthyl)-4 t 5- 
dimethoxybenzyI-2,4-imidazolidinedione, 

3-(3,5,5,8,8-PentamethyI-5,6,7,8-tetrahydro-2-naphthyl)-4- 
hydroxybenzyI-2,4-imidazolidinedione, 
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3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro-2-naphthyl)-4-methoxy-5- 
fluorobenzyl-2,4-imidazolidinedione, or 

3-(3,5,5,8,8-Pentamethyl-5,6J,8-tetrahydro*2-naphthy])-4-methoxy-2,5- 
difluorobenzyl-2,4-imidazolidinedione; or a pharmaceutically acceptable salt 
thereof. 



24. A compound of claim 3 wherein R| and R 2 together with the aromatic ring 
bonded thereto form a cycloalkyl or substituted cycloalkyl optionally 
comprising 1 or 2 nitrogen heteroatoms; and R 3 is alkyl or substituted alkyl. 

25. A compound of claim 24 wherein R* and R 7 are independently or together alkyl 
or R<s and R 7 together form a cycloalkyl comprising 1 or 2 oxygen heteroatoms. 

26. A compound of claim 25 wherein W, X, Y and Z form a 2,4-thiazolidinedione, 
2-thioxo-4-thiazolidinedione, 2-thioxo-4-imidazolidinedione or 2,4- 
imidazolidinedione residue. 

27. A compound of claim 3 wherein m = 1, represents the bond is present 

and the compound has the Formula: 




28. The compound of claim 27 present as: 
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4-[2-(3,5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-l,3- 
dioxolane]benzylidene-2,4-thia2olidinedione, 

4-(2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl>2- 
propyl]benzy!idene-2,4-thiazolidinedione, 

4-[2-(3,5,5 > 8,8-Tetramethyl-5,6,7 > 8-tetrahydro-2-naphthyl)- 1 ,3- 
dioxolane]benzylidene-2-thioxo-4-thiazolidinedione, 



propyl]benzylidene-2-thioxo-4-thiazolidinedione, 

4-[2-(3,5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-l,3- 
dioxolane]benzylidene-2-thioxo-4-imidazolidinedione, 

4-[2-(5,5,8,8-Tetramethy]-5,6,7,8-tetrahydro-2-naphthyl)-2- 
propyl]benzylidene-2-thioxo-4-imidazolidinedione, 

4-[2-{3,5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)- 1 ,3- 
dioxolane]benzylidene-2,4-imidazolidinedione, or 

4-[2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2- 
propyl]benzylidene-2,4-imidazolidinedione; or a pharmaceutical^ acceptable 
salt thereof. 



4-[2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl>2- 




29. A compound of claim 3 wherein m = 1, 
the compound has the formula: 



represents the bond is absent and 




30. The compound of claim 29 present as: 
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^^-(S^.S^-Tetramethyl-S^J^-tetrahydro^-naphthyl)-!^. 
dioxolane]benzyl-2,4-thiazolidinedione, 

4-t2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthy])-2- 
propyl]benzy!-2,4-thiazolidinedione, 

4-[2-(5,5,8,8-Tetramethyl-5,6J,8-tetrahydro-2-naphthyl)-l,3- 
dioxolane]benzyl-2-thioxo-4-thiazolidinedione, 

4-[2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2- 
propyl]benzyl-2-thioxo-4-thiazohdinedione, 

4-[2-(3,5,5,8,8-PentamethyI-5,6,7,8-tetrahydro-2-naphthyI).l,3- 
dioxolane]benzyl-2-thioxo-4-imidazolidinedione, 

4-[2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2-naphthyl)-2- 
propyl]benzyI-2-thioxo-4-imidazolidinedione, 

4-[2<3,5,5,8,8-PentamethyI-5,6J,8-tetrahydro-2-naphthyl)-l,3- 
dioxolane]benzyl-2,4-imidazolidinedione, or 

4-[2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-2.naphthyl)-2- 
propyl]benzyl-2,4-imidazolidinedione; or a pharmaceutical^ acceptable salt 
thereof. 

A pharmaceutical composition comprising one or more compounds of claim 1 
for administration in mammals for modulating lipid metabolism, carbohydrate 
metabolism, lipid and carbohydrate metabolism, or adipocyte differentiation. 
A pharmaceutical composition of claim 31 wherein the administration treats 
type 2 diabetes, polycystic ovary syndrome or syndrome X. 

A pharmaceutical composition of claim 32 wherein the administration treats 
type 2 diabetes. 



.0116122A1_I_> 



WO 01/16122 




PCT/US00/24222 



137 



34. A pharmaceutical composition comprising one or more compounds of claim 1 
for administration in mammals for the treatment of a disease of uncontrolled 
cellular proliferation. 

35. The pharmaceutical composition of claim 34, wherein the disease is cancer. 

36. The pharmaceutical composition of claim 35, wherein the cancer is carcinoma, 
lymphoma, leukemia, or sarcoma. 

37. A pharmaceutical composition of claim 36, wherein the cancer is Hodgkin's 
Disease, meyloid leukemia, polycystic kidney disease, bladder cancer, brain 
cancer, head and neck cancer, kidney cancer, lung cancer, myeloma, 
neuroblastoma/glioblastoma, ovarian cancer, pancreatic cancer, prostate cancer, 
skin cancer, liver cancer, melanoma, colon cancer, cervical carcinoma, breast 
cancer, epithelial cancer, and leukemia. 

38. A pharmaceutical composition of claim 37, wherein the cancer is breast cancer. 

39. A pharmaceutical composition of claim 37, wherein the cancer is prostate 
cancer. 

40. A pharmaceutical composition of claim 37, wherein the cancer is colon cancer. 

41 . A pharmaceutical composition comprising one or more compounds of claim 1 
for administration in mammals for the treatment of an inflammatory disease. 
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42. A pharmaceutical composition of claim 41, wherein the inflammatory disease is 
osteoarthritis, rheumatoid arthritis, Crohn's Disease, pulminary fibrosis, or 
Inflammatory Bowel Disease. 

43. A pharmaceutical composition of claim 42 wherein the disease is osteoarthritis 
or rheumatoid arthritis. 

44. A method of modulating lipid metabolism, carbohydrate metabolism, lipid and 
carbohydrate metabolism, or adipocyte differentiation comprising administering 
to a mammal diagnosed as needing such modulation the pharmaceutical 
composition of claim 31. 

45. The method of claim 44 wherein the mammal is a human. 

46. A method of treating type 2 diabetes comprising administering to a mammal 
diagnosed as having type 2 diabetes the pharmaceutical composition of claim 
33. 

47. The method of claim 46 wherein the mammal is a human. 

48. A method of treatment for a disease of uncontrolled cellular proliferation 
comprising administering to a mammal diagnosed as having a disease of 
uncontrolled cellular proliferation the pharmaceutical composition of claim 34. 

49. The method of claim 48 wherein the mammal is a human. 
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50. A method of treating an inflammatory disease comprising administering to a 
mammal diagnosed as having an inflammatory disease the pharmaceutical 
composition of claim 41 . 

5 1 . The method of claim 50 wherein the mammal is a human. 

52. A process for the preparation of a compound of the Formula (XV) l^J*/ 

3 

(XV) 

wherein: 

R, and R 2 are independently or together hydrogen, alkyl, substituted 
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, alkoxy, 
substituted alkoxy, hydroxyl, acyl, amino, mono-substituted amino, di- 
substituted amino, carboxy, carboalkoxy, alkylcarboxamide, substituted 
alkylcarboxamide, dialkylcarboxamide, substituted dialkylcarboxamide or 
haloalkoxy; or Ri and R 2 together with the aromatic ring form a cycloalkyl, 
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl optionally 
comprising 1 or 2 heteroatoms selected from O, S, NH and N-alkyl; 

R 3 and R* are independently or together hydrogen, alkyl, substituted 
alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, halogen, cyano, 
nitro, hydroxyl, acyloxy, amino, mono-substituted amino, di-substituted amino, 
alkylsulfonamide, arylsulfonamide, alkylurea, arylurea, alkylcarbamate, 
arylcarbamate, heteroaryl, alkoxy, substituted alkoxy, haloalkoxy, thioalkyl, 




6 
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m 



thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, substituted 
alkylcarboxamide, dialkylcarboxamide or substituted dialkylcarboxamide; 

At is Formula (II), (HI), (IV) or (V): 



where Rg, R 9 and Ri 0 are independently or together hydrogen, alkyl, 
substituted alkyl, alkenyl, substituted alkenyl, alkynyl, substituted alkynyl, 
halogen, cyano, nitro, hydroxyl, acyloxy, amino, mono-substituted amino, di- 
substituted amino, alkylamide, alkylsulfonamide, arylsulfonamide, alkylurea, 
arylurea, alkylcarbamate, arylcarbamate, alkoxy, substituted alkoxy, 
haloalkoxy, thioalkyl, thiohaloalkyl, carboxy, carboalkoxy, alkylcarboxamide, 
substituted alkylcarboxamide, dialkylcarboxamide or substituted 
dialkylcarboxamide; R n is hydrogen, alkyl or substituted alkyl; 

R 5 is hydrogen, halogen, hydroxy, alkyl or substituted alkyl; 





represents a bond present or absent; and 
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W, X, Y and Z are independently or together -C(O)-, -C(S)-, -S-, -O- or 
-NH- residues that form a 2,4-thiazolidinedione, 2-thioxo-4-thiazolidinedione, 
isoxazolidinedione, 2,4-imidazolidinedione or 2-thioxo-4-imidazolidinedione 
residue; 

comprising the steps of: 

1 ) coupling a first aryl residue with a second aryl residue to give a 
biaryl carbonyl containing compound; 
wherein the first aryl residue comprises a substituted or 
unsubstituted residue having the structure: 




and wherein the second aryl residue has a carbonyl group and 
comprises a substituted or unsubstituted residue having the structure: 




O 



and wherein the biaiyl carbonyl containing compound comprises a 
substituted or unsubstituted residue having the structure: 
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o 



and 



2) condensing the biaryl carbonyl containing compound with an active 
methylene compound of the structure: 



W— X 
\ 



to give the benzylidene compound of Formula (XV). 



A process of claim 52 further comprising the step of reducing the benzylidene 
to form the benzyl compound of Formula (XVI): 




3 (XVI) 



54. A compound having the formula 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyI)-4-trifluoromethoxybenzylidene-2,4-thiazolidinedione or a 
pharmaceutical^ acceptable salt thereof. 
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55. A compound having the formula 3-(3,5,5,8,8-Pentamethyl-5,6,7,8-tetrahydro-2- 
naphthyl)-4-dimethylaminobenzylidene-2,4-thia2olidinedione or a 
pharmaceutical^ acceptable salt thereof. 
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